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A REPORT ON THE WORK DONE RY THE RESEARCH STAFF UNDER 
THE LOCUST RESEARCH ENTOMOLOGIST TO THE IMPERIAL 
COUNCH. OF AGRICUT.TURAL RESEARCH AT ICARACHT 
’ DURING THE YEAR 1935. 

BY 

Rao Baliadvr Uanchandra RaOtM.A., F.B.E.S., Loculi ResearcJt EvJto- 

mohgisl, Karachi. 

The present year’s Report is submitted in three parts. Part I Bill deal 
with the General Report, Part II with the Experimental Work at Pasni Field 
Research Station and Part HI rvilh various miscellaneous items and will also 
include Hie present year’s conclusions and su^acstions for future work. ,, 
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1 X 

] RAJA' ^NTyERSm; / 

I, — Personnel. 

\ 

I was in cluirgo of the Looiwt Research Scheme uith headquarters at 
Karaclii tliroughout the j'ear. 

Ecological Staff. — Di‘. K. H. Karandikar, P1 j.D. (Edin.), F.E.S., continued 
to work as the Assistant Locust Research Entomologist at the Pasni Locust 
Research Station till ho resigned on the 8th Sopl ember 1935. Dr. M. L. 
Roomval, M.Sc., Ph.D. (Cantab.) was appointed in his place and joined duty 
on the 0th November 1936, Sir. A. C. Sen, M.Sc., continued to work as Locust 
Research Assist, mt at Pasni till the 25lh June, after B’hich hlr. Sayyid Mohd. 
Taqi Ahsan, M.Sc,, ■working os Locust Research Assistant, in charge of the 
Ambagh Field Research Station, -ttos jmsted to Pasni in his place on the 8th 
July. JHx. R. N. Eatra, M.Sc., who had first been appointed as Melcran Survey 
Assistant at Pasni on tho 27 Ih May, was transferred as Locust Research 
Assistant, Am])agh on tho 20th July. 5Ir. Rashid Ahmad, B.Sc., appointed 
as Biometrical Assistant at Karachi was tomporarilj’' posted to Pasni on the 
1st September for assistance in the work at Pasni. 

Locust Survey Staff .—1. Khanpur-BiMner Circle. — ^Mr. ICeshodas Baweja, 
M.Sc., was in charge of the C*irclo ■with headquarters at Klianpur till the 31st 
August 1936 after v'hich date he availed himself of tB'o years’ leave granted 
by the Punjab Agricultural Dejiartmenl, to which ho reverted. From 1st 
September, Mr. Des Raj Bhatia, M.Sc., Barmer, ■^vas placed in additional 
charge of this circle till such time as a suitable substitute coiild be 
appointed. 

As recommended by the Locu.st Commit! ec in January 1936, survey 
B'ork B'us restricted mostly to intensive surveys in tho East Jaisalmor and 
Bikaner areas. A new Locust Outpost was opened in May, 1936 at Nokh 
in East Jaisalmer, in addition to the one at Sardarshabr opened last year* 

The headquarters of the Circle v'ns changed from Khanpur to Bikaner 
from the 1st Septemher. 
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2. Mirpurk^ai-Bamer Circle. — iMr. D. R. Bhatia continued to be in 
charge of the Trork in this circle throughout the year. As decided by the 
Locust Committee in January 1935, survey work was confined to the desert 
areas of Thar-Parkar District, in Sind and the south Jaisalmer and Mallani 
areas of Rajputana. The headquarters of the circle was also transferred from 
Hyderabad (Sind) to Barmer in June 1935. A new Locust Outpost was 
opened in April in the village of Mahwar in the desert area, about 4 miles from 
Barmer, 

3. Mehran and Latibela areas. — ^The observation posts at Turbat, Cwadar 
and Ormara continued to function throughout the year under the control of 
the Assistant Entomologist, Pasni. In view of the importance of intensive 
surveys' in Mekran, a new Fieldman was appointed to sun'ey the areas in 
Ddsht and Kulanch. As the Mckrun Smwey Assistant — ^Miraa Ahmed AU 
TChn.Ti — reverted to the Baluchistan Administration on Ist April, a new hand 
— Mr. R. N. Batra, M.Sc., was recruited in May for supervising survey work in 
M^ran "with headquarters at Pasni. As he bad to be transferred to Ambagh 
in Ju] 3 ', no arrangements for the regular supervision of survey work in Mekran 
could be made, except once in October in the Gwadar area by Mr. Rashid 
Ahmad. Tlie supervision of the surveys in Lasbola was attended to by the 
Assistant at Ambagh. 

The Compiling Staff. — ^Jlr. Shaitti Lai left the section on transfer at the 
end of January 1935, and Mr. Mohd. Ramzan, Second Clerk, was appointed 
in the vacancy in Pobruaiy, Since the Ist May, when he left the section on 
reversion to the Baluchistan Administration, the post has remained vacant, 
so that Mr. Chandar Parkash, B. Com., was the only hand available for this 
work during the greater part of the year. The Draftsman sanctioned for 
mapping work could be appointed only in September. 

II. — Items of Locust Research TForl: in progress during the year. 

1. Ecological Study of the Solitary Phase Locust in its natural Habitats. 

A. Pasni : ns a centre for the winter-rainfall areas of Mekran Coast. 

B. Ambagh' : for the summer rainfall areas of the Mcltran Coast. 

C. Four Desert Outposts in the Indian Desert Area : 

1. Centres for the Northern Areas : Snidarshahr, and Nokh. 

2. Centres for the Southern Areas: Chnehro and Banner. 

< 

2. Distributional Survey of the Habitats of the Locust. 

A. Bikaner Circle. — ^Bikaner and Easr Jaisalmer areas -with Sardar- 

shahr and Nokli as centres. 

B. Barmer Circle. — Tliar-Parkar District in Sind, and South Jaisalmer 

and MaUani areas, with Banner and Cbachro as centres. 

C. Lasbda Circle.— Surveys in the Coastal reks and in the hinterland 

of Lasbela, with Ambagh as centre. 

D. Mekran Circle. — Surveys in the Coastal reks, and in th^iinterland 

of Mekran, including Kech, Kolwah, Kulaneh, Dasht and 

Panjgur, with Pasni, Gwadar and Turbat as centres. 

3. Study of the Locust MovemetUs during the year. 

4. Study of Old Records, and Compilation of Data on Locust. Infestations 
in the past ; Mapping of Locust Data. 
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6. Sti(dy and Correlation of Meteorological Data. 

_6. ^iudy of the Fauna and Flora collected during Survey Worh. 

7. Biometrical Study of the Locust GoUeciions, 

m . — Survey Worh. 

Tours , — As decided at the Locust Committee Meeting of January 1935, 
work in the Sind-Hajputana areas was restricted to intensive surveys around 
the Desert outposts of Chachro, Sardarshahr, Nokh and Barmer and to longer 
surveys on a 50-100 miles radius around these centres in the desert areas of 
Thar-Parkar District, south Marwar, south and east Jaisalmor and Bikaner. 
Li the soutli Baluchistan area, intensive work was carried on at Fasni, 
Amhagh and Qwadar, and longer surveys in the Kulanch-Dasht, Ormara 
,Kolwah-Keoh-Panjgur and Hingol areas. Definite programmes of route.s 
to he followed were chalked out for the guidance of Fioldmon. 

On the whole, survey work was carried out far more frequently and 
intensively than in 1934. 

In making locust surveys, the suggestions mode by the Locust Com- 
mittee were carried into effect. As far as possible surveys were made on foot, 
the party walking abreast and as far as possible straight ahead, at a distance 
of 10 to 20 feet from one another. The distance walked over during a day’s 
survey was computed with the aid of a Pedometer, when available, or roughly 
with the aid of degree-sheets, and the population per square mile worked out 
each day. During the hot weather, the air temperature rises high at mid-day 
and the soil-surface becomes so hot that locusts retire to the shade of the nearest 
bush, while on the other hand, during winter locusts love to sit on the sand 
basking in the sun and are not easily disturbed. Otherwise, locusts are always 
to be seen seated on the sand surface and usually they are so active that there 
is little need of beating the bush to set them flying. When the day is warm, 
locusts are cosily started and for estimating the population one may count 
the specimens as they fly out on either side as one proceeds forward. It has 
been found that, in the hot weather, o single man can efficiently cover a dis- 
tance of 11 feet on either side wth the aid of a polo in his hand. In tlio cold 
weather, of course, it is safer to compute at the rate of 61 feet on either side 
per man. At times when the population is rolativety dense and when long 
distances have to bo covered, as for instance during surveys made in the 
Adasti-Chur reks of Pasni (about 15 miles long), it was found that counts of 
locust population could readily bo made while proceeding slowly on camel- 
back, the huge hulk of the camel — with tlio riders on top of it, serving to 
start the locusts upto a distance of over 20 feet on either side. In these cases, 
the total area covered during a day’s survey wa.s calculated in sq. miles by 

multiplying the total distance travelled over (in miles) mth 

or ^ . With the total area thus obtained; the population 

rale per sq. milo can he easily worked out. A count of hopper population, 
on the other hand, can only bo made by a careful search, plant by plant, 
within a restricted area, which can be easily measured. 

In addition to the intensive surveys over regular beats, three special 
tours were carried out during the year. 1 . Mr. Keshodas Baweja and a Meld- 
man travelled on camel-back from Kandera in the Bahawnlporo State to 
Tanot >in Jaisalmor, and thence through Bamgarh, Mohangarh and Hachna 
to Nokh, and thence to Srilcplayatji in Bilcaner State, during January and 
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February, 1935. 2. Mr. D. R. Bhatia toured in the west Sind and Kachhi 
areas in July-August at the time of the Locust inciu'sion. 3. FJeldman 
Asaram travelled in October, from Thari in the Kliairpur State, through Sorah 
and Santrahu, across the desert into south Jaisalmor at Hlayajlar, and thence 
through Sheo upto Barmer. 

Statements A-I, A-II, A-TII, and A-IV contain particulars of all the tours 
carried out actually in the different circles, cacli tour being given a serial 
number for purjjosos of refcrencc- 

Besult^ of Locust Swvet/s. — ^The results obtained this year have been 
classified under 2 headings : 1. Results of extensive svi'vcys : "which have been 
shown in Statements B-I, B-II, B-III, and B-IV for Bikaner, Barmer, Mekran 
and Lasbela Circles respectively, and 2. Results of intensive sttrveys : shown in 
Statements C-I for Pasni, C-II for Gwadar, C-III for Ambagh, 0-IV for 
Chachro, 0-V for Barmer, 0-VI for Nokh and C-VII for Sardirshahr. They 
have been, moreover, classified according to the different seasons, and in order 
to simplify tlie details, onfy those places where locusts had been mot with are 
listed, and notes added as to the number of locusts observed, the date of 
collection and wherever possible also an approximate estimate of locust 
population per square mile. 

Weather in the Desert Regions of North-West India during 1935. — ^Before 
discussing the results of surveys, a review may perhaps be made of the character 
of the seasonal rainfall in 1935, as it may be of help in interpreting the locust 
developments of the year. 

Winter Rainfall. — ^Tho first western disturbance of the winter of 1934 
appeared on the lOtlx October, and altogether about 48 disturbances passed, 
from the direction of Iraq, over the region covering Iran, the Persian Gulf 
area, Baluchistan and N. W. India between October 1934 and ^lay 1935. 
In addition, four minor disturbances made themselves felt in the region of the 
N. W. Frontier during the middle of June. 

The winter season of 1934-36 was marked by heavy and oven copious 
rainfall in many areas of Baludiistan and Southern Iran. Some rainfall 
Occurred in the Bushire and Bahrein areas in the second half of November 
1934, and during early December, there were some good falls at Bushire, Jask, 
Muscat, Sharjah and in Upper Baluchistan. Between the 21st and 27th 
December heavy falls were recorded at Jask, Muscat, Gwadar, Pasni and 
Ormara and in Upper Baluchistan. There wcie some falls in the Pasni- 
Gwadar sector between the Gtli and the 10th January, after which a cold ivave 
of unusual soveiity swept over N. W. India between the 12th and the 18th 
January, though it did not extend its influence to any appreciable extent 
westwards of Gwadar. Between the 21st and 24tlx January, rain fell at 
Muscat and Charbar and also in Upper Baluchistan. Between the 26th and 
the 3 1st January, a disturbance developed into a well-marked depression off 
Sind-Melcran Coast and gave wide-spread rainfall in Meltran, Upper Balu- 
diistan, Sind, Punjab and Ri’,jputana : Charbar 4", Muscat 3 ‘70', Jask 2', 
Gwadar 5", Pasni 4", Ormara 4", Ambagh 0* 92", and Banner 1 inch. There 
were further heavj'^ falls during the first fortnight of February ; Persian Gulf 
Afco^Buslure 2^", Hen jam 3", Jask 6", Bahrein 1’60", Charbar 2", and 
Sharjah 3*50"; Makran Coast — Gwadar 0 80", Pasni 4 ’50", Ormara 4*60' 
and Panjgur 1*50". 

^ • 

After the 16th Febinary, there was very little rainfall in most parts* 
except between the 2Gth to 29th March in Upper Mekran and in the Bajputana 
area, and between the 4th and 9th April in the Ormara-Lasbola area and 
in Upper Mdrran (Turbat, Panjgur), where good falls occurred. 
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In the Indian Desert area, scattered aliowers fell in January, February 
and April, especially in the Bilrancr area and around Barmer. 

’ ' There ws thus a, fairly early, .as well as a heavy, winter rainfall in the 

Mekran area. 

Summer MoinfaV . — ^During the pro-raonBoon period, there was no rainfall 
in the desert regions of N. W. India, and high maximum temperatures prevailed, 
Naushahro recording 119° on the 28fch May and 121° on the 29th June. 

The South-west Monsoon broke in Kanara on the 14th June, but did not 
extend its inllixencc into FT. W. India till the 7th July, when as the result of 
the influence of a depression travelling westwards from tho Bay of Bengal, 
wide-spread rainfall occurred in llajputaua and Upper Sind. South Sind, 
Lasbcla and Mekran, however, did not come witliin the sphere of its influence. 
About 5 to 7 indies of rain wore received in most parts of the desert during 
July. During tho 3rd week of ‘August, fairly good rainfall occurred in Baj- 
putana, Upper Sind, and S. E. Punjab as tho result of another depression 
travelling westwards ; Bikaner recording 3 *60*, Jodlipur 1*, Barmer 1", Nau- 
shaluo 2*30", Hissar 2", Khanpur V, Badin 0 65", and ICarachi 0 30". There 
were some scattered falls in the M’cst Rajputana area at the beginning of Sep- 
tomber, and about the middle of tho month, some increase of rainfall was 
brought about by tho influence of a depression in the Central Provinces. TJic 
South-west Monsoon finally withdrew about the 20th Soptembor, and dry 
weather prevailed thereafter all over North India. 

Since the beginning of October, Rajputana developed into an area of 
low humidity. North-caslcrly uinds prevailed over this area and in Sind 
from about tho 9th to almost the end of October. 

Western disturbances have begun to reappear in the Mekran area from 
the 8th October, but have not given any rainfall so far, except in the extreme 
west at Busliire, where sovcriil falls occurred in November. 

R^lla of Survey work frt JOSS.— The year under report has proved 4)o bo 
a most interesting one from tho point of view of Locust Research Work. 
Various events which took place in the course of the cun'ont year have served 
to throw valuable light on several obsciiro jjoints of the Lnraist Problem. The 
first event was tho occurrence of an excellent winter rainfall — that was not 
only copious but unusually early, and the second, which followed therefrom, 
was tho dovelopniont of extensive breeding on the coastal rcks. TIio third 
event was the receipt of a few reports of tho occurronco< of hoppers, during 
Juno-July, in a gregarious condition in tlio Mekran area. Tlio fourtli was the 
discovery of a very wido-spi’oad incursion of locusts in such ividely separated 
areas as Mekran Coast, Lashela, Sind, ICachlii and Rajputana. Though 
hardly noticeable in liiost places, this incursion took the complexion of swarm 
movements in a few areas as in Khairpur and Jaisalmcr. Fiftlily, there Avas 
breeding in many of the de.sort areas, but owing to lack of sufficient rainfall, 
the locust invasion, whicli had ilireatoncd to start a neiv oyole, rather fijasled 
out. , Lastly, specimens of locusts evidently of a recently developed goncra- 
- tion began to appear in Octobor-November at Ambagh, Hingol, Ormara and 
Pasni, possibly an instance of a return migration from east to Avest. 

Distribution of Locusts in winter and spring.' — A look at tho results of tlio 
current year's surveys in tho difibrent areas betAVeen December and May 
would indicate rather prominently the general absence of locusts — ^udih a 
few exceptions — ^in tho Smd-Bajpntana and Ambc-gh areas, and their presence 
in the Blolcran Coastal areas. To find, out if such an absence could be attri- 
buted to the phenomenon • of hibernation during the cold season, a close 



examinatioii of bushes and rat-holes at their base was made in several places. 
In January, Mr. Keshodas Baweja uprooted over thirty large bushes in the 
Derawar desert area without finding any locusts in hiding. At the end of 
January, I had a largo number of b^hes and their bases exposed in the 
Ambagh reks, but without meeting with any. Subsequently, 1V&, Taqi Ahsan 
dug out about 300 bushes in the same area with similar results. During my 
visit to Chachro in February, I had a large number of PJiog (CaUigonum) 
bushes in tlie vicinity cleared without finding any. Dense thorn fences in 
the neighbouring cultivated fields were lifted up and, though a few Acridids 
such as Amcridi'um and Cyrtacanthacris, were found hiding underneath, no 
specimens of tlie Desort Locust were noted. Similar search in other localities 
of the Thar area met with the same results. 

Had locusts been really in hiding in these areas in order to escape either 
the cold or tlie drought, they should have emerged with the general rise of 
temperature in spring, or after the receipt of rainfall during February, 1936, 
or later on in April, but none were found. In view of the circumstance that 
in the areas examined numerous specimens had been noted in October and 
November 1934, one is led to tlie conclusion that the disappearance had 
evidently been due to an emigration. 

Breeding in the Winter-Bainfall meas. — ^\Vith the prevalence of droxight 
in 1934, breeding was completely absent in the Slekran Coastal areas. With 
the receipt of rainfall in December, locusts were found to re-appear in fair 
numbers on the reks. The first eggs were probably laid as early as Januttiy, 
and the first hoppers wore noted early in Jlarch and the first adults of the new 
generation were noticed early in April. Breeding continued on the general 
reks till the end of May. Iir Kolwab, the Fieldman found a few V-stage 
hoppers in April, which indicates tijat breeding had started rather early there. 
InKulandi also, e.g., at Kandasole, green hoppers were found in some numbers 
in April. 

In May, hoppers wore found in Kulanch, as olso at Mand in the Keoh 
valley. In June, while few hoppers were to bo found on the coastal reks, 
excepting the hoppers on the Pasni special areas, hoppers of all stages were 
found in 3 different localities on vild plants growing on the beds of streams in 
Kulancb and Dasht. Presumably these hoppers represent the second genera- 
tion of the season produced by adults emerging in April. 

In regard to the colour of hoppers, green was the usual colour met with. 
During May, several eases of hoppers of brown colour with darker patches 
were met with both at Pasni and in Kulanoh. Presumably, these might be 
taken to bo forms of the transiens typo. 

t 

Beports of Gregarmts Hoppers in Mehran and Kharan. 

1. SkasJiial area in Kech Valley. — The Turbat Fieldman was informed about 
the 14th June by the Naib of Turbat that crops at Shoshtal noar Nodez were 
being attacked by bands of hoppers, and under instructions from Pasni he 
visited the area about the 17th Jime. He was informed by the owner of the • 
field that “ about 40 days previously bands of black hoppers, hatched on the 
adjoining sandy reks, had entered Ms field of Joioari (Sorghum) and pulses, 
and had been damaging the crops. The hoppers had later on turned yellow 
"in colour, and ultimately had disappeared after acquiring wings about 10 days 
ago.” The Fieldman further reported that at the time of Ids visit he noted 
**about400 adults within an area of 800 sq. yards”, as also anumberof yellowish - 
hoppers on the crops. At the same time he also noted the presence of 
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several green hoppers on "wild plants, and of greyish adults in the sandy areas 
in the neighbourhood. Assistant hfr . R. N. Batra visited this area about the 
6th July, and could then find only about 33 adults in that field. 

. ' 2. S^igazan-Gar area near Panjgur. — On the 22nd July, a report was 
received from the Nnib-Wazir-i-Azam, Mckran, from Camp Pasni, to the effect 
that the Naib of Panjgur had noticed an infestation by locusts in Jowari 
, cultivation at Sehgazan and Gar on the 7tli July. The area was examined 
by tlie ^Itobat Ficldman on the 12th August, when very few locusts could be 
seen. According to his report, ** the cidtivators had encountered about two 
months ago, a * flood ’ of black hoppers entering the crops from the banks of 
the Rakshan and Gwargo respectively, and damaging them.” At the time of 
the visit of the Janishin, Panjgur, both hoppers and locusts were to be found. 
All tlie hoppers had since turned into adults, which disappeared about the 
middle of July when the “ Gorich ” or the dry wind from the north began to 
blov^ over the area. 


3. Washuk arm in Kharan . — The Nawab of ICharan reported to the 
Political Agent, Kalat about the occurrence of locust hoppers at Balgattar 
and at Macho in the sandy desert near Washuk at the beginning of July. 
Information was later on obtained from the Nawab to the effect that the 
hoppers had been hilled by tho intense heat of tho desert sands, though 
perhaps they (had, in reality, dispersed among the scattered vegetation and 
were lost sight of. 

These reports raise tho question of tho origin of these infestotions. In 
the first two eases, it is specially stated that no swarms, to which they could 
be traced, had been seen in these areas. In tho Shashtal infestation, it 
is probable that eggs had been laid about the middle of April, while 
in the Sehgaznn-Gar one, and possibly also in the Washuk case, oviposition 
had occurred early in May 1936. During the tours earned out by the Turbat 
Fieldman, in Panjgur-Kech-Kolwah areas, locusts were not met with during 
January, Februaty and March, 1936, but were encountered in fairly good 
numbers in April and May, This circumstance rather suggests that a migra- 
tion of tho solitaries of the coastal areas — possibly of tho new generation 
adults' and perhaps of some of tho old generation ones ns well, had occurred 
during April, as by that time surface moisture on tho Coastal relts had mostly 
dried up, while in the Mokran hinterland moisture was available on account of 
recent falls of rain. Since in the interior of Mekran, which is to a largo extent 
either hilly or stony, places suitable for oviposition aro fow and aro restricted 
to sandy mounds on tho banks of rivem or sandy patches at tho base of the 
hills, or the sandbeds of hill streams, it is' possible thtft a concentration of 
solitary phase migrants hod occurred at the time of egg-laying and had led 
'to mass-oviposition on a small scale. After hutching the hoppers must have 
undergone a compulsory crowding in the patches of Jowari cultivation nearby 
In all cases, the resultant adults are reported to have disappeared after 
acquiring vings. Except in tho case of Nodez (Shashtal), .specimens of 
locusts could not be collected from the places of report, but even at Nodez 
tho specimens collected wore those of tho remnants after the main body had 
departed, and these showed mostly ratios of tho solitary tj'po. ^ 

These throe eases are of special importance from tho Locust Research 
point of view, especially in view of tho fact that they had occurred just nrior 
to tho wide-spread locust incursion noticed in many parts of N W Lidia in 
July. If the assumption made as to the origin of these infestations from 
imgrant parents of the solitary phase type should be correct, these cases 
should be considered to be actual instances of the transformation of tho tolifar^ 



phase into the gregarious or, in other ^vords, the localities where this had 
occurred should be regarded as the real outbreak centres. 

Tn this connection, it maj' be recalled that in. 1923 — a year of early rain- 
fall, an outbreak centre of this character developed at Zarenbug and Hasadi 
in the Dasht area, and in 1020 — ^thc year of the great locust invasion of India, 
similar outbreak centres w'ere found in the Kxdanch area. It is significant 
that, in all these cases the time of development xvas May-June, denoting that 
the second brood of the w’intor-rainfaU regions was always concerned. 

Distribution of Locusts tn Jfay and June. — By .Tune, it AVas apparent that 
the locust population of some pari* of the Pasni reks had decreased. At the 
same time, it Avas obserA'ablo that locusts had begun to rcaiipe-ar in the summer 
rainfall areas. At Ambugh tAVo specimens Avere found in May and quite a 
good number in Juno. Similarly at Chachro, the first locust of the season 
Avas noted on the 17th Slay and Iavo more later on in the samo month ; and 
in Juno, a fair number had been recorded during survej’s. At Bnrmer the 
first specimen Avas noted only on the 8th June, but a“good many later on. At 
Kokh, tbe first locust AA’as observed on tlie 29th Maj^, while at Sardarshahr, 
tho first one was noted only on the 26th June. ' 

At Ambagh, tho specimens collected in June Avere found to have either 
hyaline or slightly yellow Axings and AVere dearly, therefore, of a recently fledged 
generation. As there Avas no bi'ceding anyAvhero near Amhagh, it is apparent 
that they were migrants from the Avestem areas — either Pasni or Ormara, and 
this view AA'as somewhat strengthened by tho fact that many of those locusts 
had rather bright blue stripes — a colouration fomid common among many 
locusts of tho neAV bjood noted in May at Pasni and Ormara. 

On biometrical examination, it AA'as found that almost all tho locust speci- 
mens collected in May and June, and upto 10th July, Avhother at Ambagh, 
or Chachro or Barmer, possessed E/P ratios of cither the solitary or the inter- 
mediate type. Iia fact, the majority sliOAA’cd ratios below’ 2 '05. 

It is, therefore, surmised that those locusts constituted the first waA'c of 
migration of tlie non-gregarious type of locusts produced in the Melnrnn coastal 
rcks. It may be recalled that in May-June, 193 1 also, locusts appeared more 
or less suddenly after a jjeriod of disa-ixpcarance lahbing from llccember to 
April, and tliis is presumably' an instance of the same phenomenon. 

The Locust Incursion of July 1935. — tho begiiming of July'-, the general 
locust population on the A'arious reks at Pasni varied from 50 to 500 per sq. 
mile, and it looked as if the density of population Avould further decrease, 
Avhen all on a sudden a perceptibly large accretion of population took place 
from the 12th July onAA’ards, especially on the northern rcks. After a careful 
examination, it was found that the rate of population Avas considerably over 
5,000 per sq, mile. Tho presence of numerous forms of pinkish colour and 
possessing pinkish hindAvings, and of a fcAv of bright yellow' colonr made it 
abundantly clear that the rise of population AA’as due to on immigration from 
outside. "While the locust forms noted prior to this event were mostly soli- 
tary in their Elytron/Fcmur ratios, the new migrants shoAved all ratios a*anging 
from 2*00 to 2 '30, the majority being, hoAVCA'cr, of the intermediate type, 
i.c., from 2*06 to 2* 16. In the course of local survey.s at Pasni, it w'as found 
that the population fluctuated greatly on accotmt of local migrations. For 
example, for some time during August the southern or coastal reks of Pasni 
shoAved the highest concentrations, the rate rising upto 48,000 per sq. mile 
in restricted areas. After the middle of August, the locusts on the reks 
gradually diminished in numbers, and the density of population was hardly 
above 1,000 per sq. mile during October. As tlie natural enemies of the adult 
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locusts are not sufficiently mimorous on the Pasni roles to account for the 
remarkable climinulion in the jjopulation, it is possibly to bo attributed to 
migration elsewhere. There being no rainfall at Pasni in summer this year, 
there Avas no general breeding daring summer. Tt may also be stated that 
all the migrants — whatever their E/F ratios, had developed by September, a 
general coloxiration of the solitaria type \vith prominent stripes and striped 
eyes ; and a similar phenomenon was noted at the same time on the Amhagh 
reks>also. ‘ 

It M^as remarkable that such an increase in population occurred not only 
at Pasni, hut at tho same time and almost on the same date at Gwndar, Ormara, 
Amhagh, Chnehro and Tiarmcr, and various places in Sind and Kachhi. It 
is not^'orthy that in none of these jdaees, tlie passage of swarms had been 
noticed. On the other hand, in the daisaliner area, the Uakim of Shahgarh 
reported a swarm flying south to north over Shahgarh as early as tho Isi 
July 1936, and at Kcti (Bahawalporo State), Public Ways Inspector, N. W. 
Railways, Khanpur reported having seen a swarm flying S. E, to N. W. on the 
4th July. In tho ICliairpur Slate, a few swarms Avere reported on tho 19th 
and the 29th July, and also some in north Jaisnlmer. 

As to the origin of this incimsion, it is difficult to make any statements, 

' except that it had presumably originated from the direction of the interior 
of Hleltran. Possibly some of the infestations reported at Shaslital, Sehgazun, 
Qar and Waahuk had contributed to tho numbers of this incursion, but it 
is almost certain that the greater part had had an origin outside Mekran, 
possibty in Persian' Raluchislnn and perhaps in tho coasts of Eastern Arabia, 
as there had been plentiful rainfall in these areas also this year. 

Breeding in, fSimrner Rainfedl Areas, — No bi'ceding was noted anj'-Avhore 
in Lasbcla or tho f?ind-Rajputnna aim during the spring months, in spilo of 
a certain amount of rainfall. 

With the first fall of rain in tho 2adAVcok of Jidy, breeding Avas set on foot 
in tho desert aren.s of Thar-Parkar, Mullani, Bikaner and Jaisalmer. In 
view of tho advent of the locust iiicur&ion. the problem of the summer brood 
assumed an added importance, for, in case a bnlli multiplication of the migrants 
Avero to occur, there Aras the likelihood of regular swarms being produced and 
a neAV cycle of locust infestation being inaugurated. 

T*instar hoppers were first noted on the 28th July in parts of the Thar- 
Parkar District, and Avero found during August in most parts of the Rajputana 
Desert area. The first adults of tho new generation Avore noticed at tho end 
of August at Cliachro, Nokh, Sardarshnhr and Banner. A few of the neiv 
generation adults collected at Chnehro in the 3rd week of September bad 
yelloAvish Avings and a female Avas found to have fairly mature eggs. 

Hoppers continued to bo found till tho 6th No\’'eraber at Chachro and in 
certain other parts of the Thar area till the ITtli November ; and at Barmer 
till iihe 27tU October, and in certain parts of the Mollani aresi till the I5th 
November. Tt is presumed that the hoppers noted in October •November 
were the progeny of the neAv generation of adults produced in August-Soptom- 
ber, tho oviposition having occurred after tho rainfall of mid-Soptombor. 
This'probably indicates that in case heavy rainfall had occurred in Soptomber 
there might have been a further multiplication of tho locust in the Indian 
Desert area. 

At Mohangath in tho Jaisalmer State, and in tho vicinity of iCantio near 
Cliaciiro, rumours liad been prevalent that oviposition by swarms had ocQurrerl 
in' July and that black hoppers had sabsequontly Imtchcd out, but there has 
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been lio confirmation of these rcijorts and gregarious hoppers were not noted 
anywhere. / ' 

A scries of specimens of the new generation pioduccd at Chachi'o and 
Barmor in September and October, were examined by iUjr. D. R. Bhatia and 
myself and it was noticed that moat of them possessed either soliiary or inier- 
‘Mediate, elytron/femur ratios. 

In the Lasbcla area, there was no appreciable rainfall this summer, and 
consequent^ no general breeding was observed. 

DtstiibaHon of LociisU in the Atilnnm. — AVith the withdrawal of the 
monsoon in the tlurd week of September, the Bajputana area became an area 
of low humidity and fairly high temperatures. It is pi esumed tliat this change 
had had the effect of initiating locust movements tending to drive them out 
of the Rajput ana area. In these movements, the change in the direction of 
the wind towards a north-cast trend, which started about the 10th October, 
had probabl5' played a great part. 

At Sardarshalir locusts were not to be seen after the 24th October ; while 
at about the same time, Nokh experienced an increase of population, and 
further west, large concentrations of locusts were noted at Rath! and Choyan 
about the 20th to 22nd October. Subsequently the locust population at 
Nbkli decreased gradually, and ultimately none were observable during 
survej-s after the 22nd November. 

Similarly m the Barmer area, the population gradually decreased in 
aimiber during November, wlulo to tlie west at Chadiro the relative density 
somewhat increased about the same period, though toward the close of 
N^ovember numbers had greatly diminished. 

At Ambagh, 'Mr. Batra noticed, towards tlio middle of October, the 
presence diming surveys of certain specimens with hyaline or mauve wings. 
The proportion of these forms gradually increased, till by the end of November, 
the hyaline or mauve forms far outnumbered tbc rest. Similar hyabne- winged 
forms have been found in Oclober-Novembcr in the Hingol and Ormara areas. 
Dm’ing the last week of November, fairly good numbeis of these forms were 
noted on the Pasni reks also. The influx of population in tlic western areas, 
when coupled witli the efflux of the now generation out of Rajputana -would 
appear to bear evidence to a seasonal migration of the solitaries Irom the 
summer rainfall areas to the winter breeding grounds on the hlekran coast. 

Migration of the Solitaries. — During the present year, a certain volume of 
evidence has accumulated in regard to the existence among the solitary forms 
of powers of migration similar to those exliibited by tbc gregaria forms during 
years of infestation. Although the data of previous years had rather vaguely 
indicated the probability of migration among the solitarj' locusts, there were 
no definite proofs in Hie matter. At the time of the July incursion this year, 
concrete evidence wos obtained as to the capability of Scliislocerca to migrate 
to a distant area by way of an imperceptible flight of individual locusts as 
contrasted with a migration of massed swarms. In fact, at the time of the 
incursion, neither -the event nor the consequent increase in the locust popula- 
tion had been noticed tbo people in most localities, and quite possibly, the 
event might have remained undetected, bad it not been for the activities of 
the Iiocust Survey staff stationed in the various areas. 

The data collected on the subject may be classified as follows : — • 

1. Inductional Evidence . — (c) As already explained in tlie previous 
paragraphs of this report, a definite fluctuation of population has been notice- 
able in the areas of habitat of Schistocerca. In winter, locust population 
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gr«dun]l 5 ’’ diminishes nlniosl to the vanishing point in most of tho areas of tho 
summer brood, such as the Thar area. South Marwar, Bikaner etc., while at 
this tinio tho population is arigmentcd in tlio winter brood areas, such as tho 
Mekran rcks. Breeding also occurs at this time and the population multi- 
plies. ’ On tho other hand, in sumraor, the locust population, decreases gradually 
tm the rokfl, whereas they re-ajipear in the Indian Desert areas and multiply 
by breeding during the monsoon months. The two areas look as if they are 
complomcnlarj’’ to one another, and the facts can bo interpreted only by 
postulating a mutual exchange of population between tho two areas according 
to tho seasons. 

(i) An inten.sivo survey of the different centres and tho biometrical study 
of specimens collected at different soason.s lias disclosed the feet that very 
often there is a change in tho character of the forms. The July incursion of 
this year was found to he cliaractcriscd by the jircpondcrance of intermediate 
and gregarious forms, while tiuring the autumn and avinter months, tho 
mliiann type has been prcdommathig, and ffreqnnd has disappeared. The 
occurrence of such it replacement of forms at a time when local breeding had 
not occurred can only ho o-xpLiiticd by the jihenomciion of migration. 

^ 2. Direct ISciiirnce. — (c) The Pote*r4t of ffigJi-flj/mj of the Solitarm . — 

Tlic ability of the Solitoria individual sometimes to rise high into the air and 
vanish from sight has been noticed by the locust survey staff at different times, 
but its significanco was not realised till thetimonfthc July incursion. During 
this period, locusts wore in numerous instances observed to rise high into tho 
. sky and rlisajipcar, often without any a^iparcnt provocation. During July, 
Ihie was noticed to occur sometimes at dusk and soniotime.s at mid-day. 
The height to wJiich the locust roso could not be accurately estimated, but 
it must have been ovor 300 feet at least nbovo tho level of the ground. Tho 
direction of tho flight wa.s generally govcnicd by the prevailing wind-direc- 
tion at the time, hut it was clear that th'* locust did not drift passively with 
tho wintl, Snell instances of high flights were noticed not only at Pastii, but 
also at Choebro and Ambagh. There is Jipparently little doubt that tho long 
distsmee migration of the soUlaria individual is greatly dependent on tho 
strength and direction of tlie prevailing winds at tho time. 

(6) Since Febnuirv, 10115, a system of marking locusts collected during 
tho periodical surveys and liberating them w.as tried at Pasni. At tho hegin- 
,ning, marks indicating tlic montli of liberation were made with cellulose 
paints on the pronotum of tho locust, butit was generally found that the paints 
peeled off after some time. Later on, p.ainting the hindm’ngs was tned, but 
‘ in this case also there u'as a siraihir result if the p.aint was applied thick. At 
iirosont a system of lightly painting tho figure of the month in arahic numerals 
on the wings is in jiractiee at Pasni. In order to signify the time of marking 
' more o.xactly, tho loft wing is being p.aintccl during tho first fortnigJit of the 
month, and the right wing during the. second. In addition a hit of coloured 
silk tlu-ead is tied at tlio distal end of tlie femora in order to facilitate their 
’ being spotted oasilv in the field. A similar system is now being adopted at 
. Amhagh and Iho various desert Outposts, different colours being adopted by 
each station i—Bluo for Pasni, red for Ambagli, green for Chachro, white for 
Barmer, black for Nokh and yolloiv for Banlarshahr. Tho cellulose paints 
could not bo obtained early enough to iiy’ the system on an extensive scale 
this year. 

. . Although marking loftu'sfo has been uiuler trial ai. Pasni since February 
it is only in three insLanecs Ihat recoveries Jiavc been recorded. (^) A lociwt 
" jiainied white in li'obruary was eiiptpred-in MaroU not very for off icoin the 
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place of liberation on tbe Pasni reks. (2) A locust painted red on the bindwing 
and liberated early in May was found by the Onuiira Fioldman at Rumra’ 
about 20 miles to the N. E. from Pasni. on the 17th May. (3) In the third 
case, a locust painted blue on the hindwing and let off in June was found with- 
in a furlong from the Locust Camp early in July. The second case appears 
to be very significant. 

In working out any system of marking and liberation, its success w'ould 
be dependent on tl)e possibilities of the recovery of tlie marked forms, for 
the areas under observation by the snr\'ey staff arc comparatively limited, 
while the distances which the flying locusts could cover are enormous. 

Nvmber of Geimntions in the year. — In the IMekran Coastal areas, there 
was apparently only one generation in the .year, excepting of course the special 
breeding areas of Pasni. where hoppens were found almost every month, 
betvv’cen March and N'ovember. The hoppers found in’ Kulanch-Dasht in 
May-Jmio, and in Kech-Panjgur area in June-July ore apparently to be 
regarded as the Tl generation of tlio year. 

In tlie summer-breeding areas, oviposition began in July and the first 
adults of the new generation appeared at the end of August. Since hopperq 
were foimd in parts of the desert as late as the 17th November, they should be 
regarded as representing the second generation of the season. If it should be 
permissible to consider the locusts of the July incursion to be the adults fledged 
from the second generation hoppers of the winter-rainfall areas, ScItis^oceTCtt 
gregaria may be rcgurdcd as having at least partially gone tlirough four broods 
during the .vear in tlic Indo-Porsian region. 

Other Locusts , — 1 . Loevsta migratona ph, soUtaria was as in previous ye^rs 
met with in all the areas in small numbers. 

2. Patanga succincta. — Tu’o specimens of the Bombay Locust were 
collected b.v the Fioldman on the 27th January at Virawah and one at Harrah 
on the 30tii January, both being within the Thar-Parkar District, but at the 
edge of the Runu of Cutch One more specimen was collected on the 12th 
February at Dhoriiiuma in the Mallani area. 

W , — Ecological Studies. 

1. Meteorological and Bio-climatic Observations. — ^The results of the meteo- 
rological and bio-climatic observations made during the year at Pasni, Ambagh, 
CJiaehro, Barmer, Nokli and Sardarshabr are given in Statements F-1, F-2, 
F-3, F-i, F-5, and F-G respectively. A comparative glance at the results 
would give xis a general idea of the climatic conditions of the different stations. 

(1) Itainfall. — Pasni is the only stotion which falls in the regular uinter- 
rain zone, uhile the rest come under the influence of the Indian monsoon in 
summer.^ Pasni received about 11 ’GO inehc.s in winter, while Ambagh re- 
ceived 3 inches in all during the winter and spring, but almost none in summer 
tins year. The desert stations received a fair amount of rainfall this year 
during the monsoon mouths, 

t2) Temperature, — At Pasni and Ambagh, whicli come imdar the tern- 
iwrati^ influence of the sea, the variations of temperature have been moderate 
t hroughout the year. Any sharp rise or fall of temperature has generally been 
due to the temporary setting in of the dry land-winds. On the other hand,, 
in some of the desert stations temperature rose as high as 117“ F. in May- 
June, while during the cold wave records aa low F, wore noted. 
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(3) H'lmidity. — Both at Pasni and Atnbagh, humidity is gonerally high 
except for short periods in October or whenever the dry hind>broeze “ Gorich” 
blov'S. Humidity is specially high during tlio period from April to Septem- 
ber when the south-west -wind from the sea — the “ Shemal ”, blows almost 
constantly especially during the afternoons. In the desert stations, the 
humidity is comparatively low at nil times of the year. A rise occurs only 
when the monsoon current is established, and in October wJien the monsoon 
retreats the fall of humidity is rather sudden, and the Rajputana area becomes 
for the time being a zone of the lowest humidity in Xorth India. 

NJ5t Pa^ni lleneardh Sfalion. — ^\'arious now in.strumonls ordered for 
the Station through the Agricultural Meteorologist, Poona, have not yet been 
received. When the set is complete, detailed observations Avould bo started 
with the advice of the Agricultural Meteorologist. A new meteorological 
.station will he laid out near the new huikUngs fenced ns per plan kindly fur- 
nished by the Agrioultiiral Meteorologist. 

2. Vegetafional Studies. — ^Beginnings have been made in all the stations 
' in regard to the recording of the typical vegetation of the area by the Plant 

Quadrat method. 

‘ Collection of the Plofa was continued in all the stations ntid a special 
collection of the annuals appearing at Pasni after the rains wa.s made in 
Fcbruary-March by Dr. Katandlkar. 

Observations have also been made as far as possible in rogfird to plants 
preferred ns food by hoppers in all areas. 

3. Locust Breeding, (f) There were heavy fella of rain at Pawn 

^ on the follouing dates : 22nd December 1934, 8th January 1035, 27th and 

28th January and 2nd February, after which there w'cro good .showoi’s amount- 
ing in all to 1*50' on the lOlh, llth and 12th Pebninry. The total rainfall 
for tho season was 11*00". 

Locusts were found on the rcks soon after the fir.<!t showers of rain in 
December. Judging from the age of the hoppers collected in March and 
from that of tho first adult of the new generation noticed on the 8th April, 
it is surmised that the carlie.st batching nni.sl hax’c occurred about tho 25th 
Fobrnary, and taking tho temperature data for .Tanuarj’ and February into 
consideration, it i.*f considered probable that the earliest cgg-kiying occurred 
during the wnnn spell of Dceeinber lasting npto the JOlh January before 
the onset of the great cold wave of the 12-18 .lainiary. 

On the general rcks, hopjJCrs'diwipjjcared by tho end of Alay . though in the 
special areas, hatching contiuuod till the 15th October and the last hopper 
was noted as late as the 19th Xovomlior. 

(ft) Amhagh- — TJmrc was oon.%lernble rainfall in .January, February and 
April amounting rc.sijcntively to 0*93*, 0*78'’ and 1*58". During the mon.soon 
period, the falls were 0*38" in July, 0*08* in August, D'Orf’ in September, 
and O’ 06” in October. 

Breeding was observed tieithcr in spring nor in summer, A single speci- 
men of a green liopper of the V-instar was, Jiowover, collected near Naka 
Kharrari on tho 6th October, and may presumably have been the result of a 
stray oviposition after a local shower in August-. 

(«f) O/tarJiro.— -There was no spring rainfall except for a shower in Janu- 
Bty- During the monsoon, 7*89'' was recorded during July, 2*47' in August-. 
P*49*' in .Septcraher, and 0*50" on the 30lh Oelohor,, 
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The first hoppers were collected on the 2nd August, but the earliest 
hatching liad probably occurred about the 25th July and the Mrlicst oviposi- 
tion about the 10th July soon after the first falls of rain. The first adult 
of the new generation wa‘« collected on the 31st August, 

The last hopper to be seen was one V-instar one collected ou the 6th 
ITovemher, and may be presumed to represent the second generation of the 
season. 

Very similar data were recorded at Banner, Kokh and Sardarshahr Out' 
posts, as the conditions wore on the whole idintical. 

It Avas stated in last year’s report that, in vicAv of the fiict that breeding 
had not occurred throughout the year whether at Pasni or at Gwadar, and 
also in view of the circumstance that a few locusts were noted at Gwadar 
till October, ‘‘ it ma3' be surmised that the longcvitj’ of an adult locust lAay 
extend upto 15 months ” In xnew of the powers of migration possessed by 
the lociiat, and in view of the rcsulhs of a biometrical examination of some of 
the 1934 specimens of locn.sta From Pasni, (shomi hi Statement K-2) the state- 
ment made on the longevity of the locusts lacks confirmation. 

4, Natural JHiinnies . — Some attention ivns paid to obeservations on the 
natural enemies of the Locust at Pasni. Ambagh and in the Desert areas. 
Snino of the siMJcimcns have not yet been identified, 

(1) An A«ilid fh' was found attacking I-instar hoppers at Pasni in 
August, 

^2) Certain spidons Aicrc observed attacking young hoppers in the 
field. 

(3) Four different kinds of liz-ards were found predaceous at Pasni : — 

J. A scitic {Mabuya sp .). — A V-instar hopper Ava.s found in the 
sioinacb on dissection. 

2, A liiani (Nremias sp ,). — ^Hoppers of T, II, and Ill-instar were 

found among the stomach contents of several young speci- 
mens. 

3. Blood-SHcl'crs. — ^Probablj'^ Galolcs and Agama : hoppers found 

in the stomach. 

i4) Pr&datory Birds — 

The Indian Boiler, the Bec-eator, and the Shrike iverc common 
at Pasni and found attacking adult locusts. 

The ICing-crow, the Babbler, a hawk, the Starling, etc. u'cro 
found at Ambagh and in the Desert areas. 

PART ir 

« 

ExPERrMENTAU Stuuies ON TtiE LirE-cycLU OF THE Desert Locust .at 

Pasxt 

T S ** 

Before giving an account of the experimental Avork done at Pasni tins 
j'oar, it may bo stated that the Avork atos done in the face of manj'- handicaps, 
chie^y on account of the non-aA’ailability, at different parts of the year, of 
sufficient hands to look after the A^arious items programmed. 

The folloAring experiments AAcre undertaken during the year :• — 

1. The Nwnher of Cfmerations during the year nndei' evni’iiatuial gondi- 
iions : 
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2. ?7/e Influence of flic QualUy of Food bn ihe Sex-ma(uralion of die 
' Locust ; 

Length of the Incubation and Larval periods under semi-siatural 
conditions : 

4. Observations on the Jihi/thm of Locust Activity during the different 
seasons of ihe year : 

6. Observations on the Special Areas of ihe Pasni JRcIcs ! 

T. Number of Qencraimis in the year. — It. ntay bo stated that ditrifig tho 
last, tiwo years, tho esporiment. was started in September of tho j-^oar previous 
with a pair of locusts of known age, and the succession of generations from 
this pair was followed under rearing in ctiges kept in the open subject to the 
natural conditions of the rek, except for a regular 8 uppl 3 f of food and for tho 
provision of moist sand at the bottom of tho cage for ogg-lajdng. The cage 
started in Sej)temher, 1934 appears to have proved a failure. Locusts 
re-appeared on the Pasni rcks only by tho end of December 1934, and the 
experiments for tho current year could not Ixs .started until the first hatchings 
took place in the Field cages in February 1935 after the inhibiiivc effect of 
the cold wave of January had disappeared. 

O^ving to the delay in starting the exi)oriraent, only three generations 
have been followed between February and November 1936 ; — 


First Generation. 


Earliest date of — 
Oviposition 
Hatching . 

I moult 

II moult . 

III moult . 
rv moult . 

V moult (Adult) 


Prior to fitli Februarj' 1935 

14-i!i.35 

21-in.3.1 

29-iii'35 V 43 daj’s. 
O-iv-35 
lO-iv-Su 
20-iv-36 


Earlie.st date of — 
CopulatioJi 
0^iposition 
Hatching . 

1 moult 
IT moult 
IIT moult . 

IV moult . 

V moult (Adult) 


ficcond Generation, 


>31 days 


27.V-35 J 
31-V-35 > 

15.vj-36 S 10 days 

i Not noted 

7 

14.vii-35 
25-vii-35 I 


Third Generation. 


Earliest date of — 

, Copulation 
OvipoSition 
Hatching - . 

1 moult 
H moult . 

HI moult . 

IV' moult . 

V moult (Adult) ■ 


. 20-viii-35 J 
. 28-viu-36 ? 
. 14-ix-35 ; 
' . 22-is-35 

. 30-ix-35 
. lO-x-36 
. 23-X-36 
^ . 9-xi-36 


20 days 


17 days 
"Ofi days. 


j Over 36 days. 


' ^35 days. 




16 


Though inoomploto this year, tho rc'sults are of value, as it is clear there- 
from that, given tho conditions necessary for breeding, throe generations 
may readily follow one anotlicr on the rek areas. This inference is clearly 
illustrated by the fact that breeding has been continuously in progress on the 
speciol areas of Pasni, hatching halving been found to take place upto the 
middle of October. 

It is rather unfortunate that tho winter generation has not been repre- 
sented in the current year’s experiments, as the results should have been of 
value in interpreting the data. Bains arrived early by tho second fortnight 
of December, and there were lieavy falls also during the first week of January, 
and tho general temperature conditions were fR,vourablD fijr breeding till the 
10th January, being about C. In foot, locusts wore found pairing 

in the field cages and also found attempting to oviposit. Wifcli the appear- 
ance of tho cold wave, 12th to 18th January, conditions became entirely' 
unfavourable for breeding. In the warden cages, the majority of locusts 
succumbed to the cold, and there mu.st have been a set-back in nature too. 
The collection of a IV-stago hopper on the 25th March, and of a V-instar 
one on the 30th March, as well as the appeai'ance of a now generation adult 
on the Pasni reks on the 8 th April indicate that hatching must have occurred 
as early os tho last week of February. Taking into account the unfavourable 
climatic conditions that prevailed after the cold wave, it appears not imi>rob- 
ablo that egg-bying had taken place as early na the first week of January. 
Valuable corroboration might have been obtained from the ^vintel• phase of 
the generation experiments. 

It had been proposed to rear nil the hatchings of tho generation experi- 
ments. as far as feasible, in order to get an idea of tho actual capabilities of 
multiplication of Schistocerca \mdcr favoiurable conditions, but for various 
reasons, this item could not bo undertaken. It is proposed dining the ensu- 
ing year to sot apart one or two of tho field cages for this experiment. 

It would perhaps be useful if the gcner<ation experiments could bo under- 
taken at Ambagh and also at one or two of the Desert Outposts. 

II. Experiments 07i the Qtialitif of Food on Sex-maluritij . — In the 1934 
Report for Pasni, it was shown that in several cases, locusts kept in cages 
with dry soil at the bottom but fed on fresh slxoots of Maixand (Hdiotropium 
unduhttem) showed signs of sexual maturity sooner or later, and- in many 
cases dropped eggs on tho soil surface in tho cage, though, in tho open reks 
none of tlio locusts wore found to bo sexually mature, owing presumably to 
tho parched condition of tho vegetation during 1934. 

As per suggestions made by tlie Locust Committee, detailed experiments 
were devised during the current year to test tho effect of feeding locusts on 
fresh Marrand shoots as against partially dried old shoots, and also on 
different natural food-plants, such as * Kullichh ’ — a sedge, {Cyperm arenariuS) 
Betz), ‘ ilazoung ’ — {Sphaerocoma hoolieri, T. And.), * Balibur ’ — (Acrtta 
javanica, Juss.), and * Kharzan ’ — {Smeostoma paveiflorum. Stocks) and a 
cultivated plant such as ‘ Jowari ' — {Andropogon sorghum). 

•Wire-gauze cages — 1 ft- by 1 ft. by IJ ft,, — ^with a movable platform 
at the bottom, provided ivith holes through which tubes of sand could bo 
inserted for egg-laying, were employed for these experiments. ( 

In the experiments tried, locusts were fed on the following foods : — 

I. Fresh shoots of Marrand. 

II. Old shoots of Marrand : (i.c., shoots in which most of tho leaves 
except a few at the tip were dried up). 
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ill. Old Marraud shoots-Wcttcd : the shoots u-ero dipped in 

water occasionally, so as to snpply tho water deacion<qr of 

dried leaves). ■■ i 

IV. Old Sfarrand with Ifoist atmosphere i (A moist atmo.sphero was 
' sought to he created hy keeping wet sand under tho wire- 
gauze platform). 


V. Fresh shoots 

I 


VI.. 



vn. . 

it 


vin. 



IX. 
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of KuUichk (Cij-periw arenarius). 
., Balibur (Aeraa javanioa). 

„ Kharzan (Seri costoma). 

.. Jowari (Andropogon). 

' jrazoung (Spliaorocojnji). 


In regard to tUe’torm ‘ Old Marrand it may be stated that ^ Jtfoirand' 
{Helioiropimi iindnhivm Vnhl.) is a plant adapted to sandy deserts. It 
possesses a single tap-root, whicli may teach a depth of 5 to 0 ft. from tlio 
surface, and may 'roach laterally a distance of over li> ft. from tho plant. 
Under ordinary conditions, the plant is able to keep green and put forth shoots 
and flowers throughout tho year, as it can draw upon the moisture in tho 
deeper laj'ors of sand. In yoArs of drought, the plant is linablo to tap suffi- 
cient moisture, and tho shoots appear more or less dried up. During lifay 
and June 19.35, the plants woro'so green tliat it was found difficult to get shoots 
sufficiently dried up for the experiment.- 

' 'In the case of ' Mazoung ’, it was soon'fonnd that locusts did not food 
much on it, and as S female.s died in succession offcor a week each, tJtfs food 
plant was discarded for tho experiments. 

In these experiments, a male and n female wore introduced into a cage 
soon after their reaching tho adult condition, and wore examined pcrioffically, 
especially for noting tho colour of tho liindwlnga. It was ohesor^'’cd that in 
newly fledged specimens, tho hindwings are hyaline in colour. In the ooutao 
of a week or more, a yellowish tinge was found to appear on the wings, which 
gradually deepened in tho course of another week or 10 daj's. Tlib yellow 
colour would appear to ho a sj’miitom of tho onset of sex-maturation, as at 
.that stage the male was found to make its' first attempts at courtship. By 
1 tho linie oviposition takes place, the wings have assumed a bright yellow 
colour. V^ien eggs have been laid several times and the itwecFs vitality is 
on the wane, a dull orange yellow colour ivns usually found to suporvono. 

In recording tho results of the experiments, therefore, tho appo.ar?«ico 
of the yellow tmgo had been taken as the first landmark indicating tho onset 
of sex maturity, though tho data of first ovipbsiiion would be the final criterion. 

' various reasons, .it was not possible to begin tho experiments earlier 
than May.^ They have now been in progress for over six montlis, covering 
the summer and the autumn seasons, and as may bo expected the difibrouco 
of the chmatie conditions has Jiad Jts effool on tho rosvilla. The data obtained 
have been classified according to tho soasonfe, and separate averages havo boon 
struck as far as possible. (F?ce Statements G-1 and G-2). As, Imwevor, the 
remits for the autumn set are not yet fully available, a comparison has been 
instituted, on tJio basis of the summer results, as por stalcmeiit shown below 

. • , \ * 0 
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aud though it is too early to come to any deiinite conclusions, the general 
trend of the results indicates the hnportance of the subject. 


u 

Serial 

No. 

Natui oof Pood j 

1 

Time taken 
for iho 
dovclopmcnii 
of yellotv 
tinge in tiro 
tnngB 

Timo takon 
for tho 
first 

oviposition 

Average 
temperaturo 
for the 
period from 
May to 
August 1035. 



j 

1 

(In days) 

(In days) 


1 

iTorvori 

. ! 

18-75 

22*5 


O 

tJ 

Frosli Marrand 

1 

17-16 

35 

1 

3 

KuUidhk 

• 

21*6 

38*2 


4 

Old Marrand with moist 
mosphoto. 

ol* 

23 

45 

i 

C 

Balibur 

• 

24-7 

40 

i 

6 

Old Marrand 

. 

26-6 

! 52-4 

About. 

7 

Old Marrand Wetted 

• 

i 20*7 

62-7 

28“±4''C. 

8 

Kliar7an 

« 

23‘6 1 

69-6 



The results obtained so for appear to indicate that Sorghum (Jowari)» 
Eresli Marrand and KulUchk are dc^itely superior to the other foods experi- 
mented udth, -vrhicli are more or less on the same level. 


In case future experiments should confirm the capacity of Jowari in 
quickcnhig up sex-maturation, the fact may prove to be of great significance. 
In fact, in the two cases of incipient swarm formation reported from Mekran, 
the hoppers were found attacking the Jowari crop. 

Although Kharzan has not yielded any results, it may he stated that it 
is one of the preferred food-plants of the Locust. At Amhagh, Marrand is 
scarce and its jdaco is taken by Klxarzan, and it has been arranged to have 
tlie experiment repeated at Amhagh with young shoots of Kharzan. It may 
ho added that Kharzan is found only in the Adasti coastal rcks at Pasni and 
is generally stunted in growth owing to over-grazing. 

JBalibur or ' Booh ’ is one of the most common food-plants of the X^tcust 
in the Rajputana deserts, but it is eaten only when the plant is young and 
tender. When the plants are grown up, they are deserted by the hoppers 
for otlmr food-plants such as certain common species of In^gofcr,a. The 
poor results ohtoined may perhaps bo due to the fact that tender Balihnr 
was not always available for feeding at Pasni. 

In future experiments, the water contents of the plants fed -would be 
determined, so as to have definite data for comparison. 

in. The length of the incuhalim and larval periods under semi-natural 
conditions . — ^As in previous years, temperature records were kept for all 
hatchings, and roarings. The moisture percentage of sand at 4' depth was 
about i per cent. Host of tilie recorded data are summarised in Statement H, 
and servo to demonstrate the effect of the meteorological conditions of the 
different seasons on the length .of the incubation period. 
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No atieinpis wore made during the year to correlate the colour of the 
hatchlings with other data; 

In previous years, the sex-ratio of the progeny had been worked out after 
the adult stage had boon reached, but as a high percentage of mortality 
usually intervenes during the period of rearing, tlio ratios thus expressed 
are of no value. Since July 1935, a system of determining the sex-ratio of 
each batch of hoppers soon after hatching has boon adopted, and the results 
included in the statement. The sex-ratio may prove to bo of value in study- 
ing the factors leading to'tho mass-multiplication of Schistocerca. 

Statement I shows the relative effect of the seasonal conditions on the 
length of the post-embryonic period. 

' , TV. JHhylhm of Lociusl activity . — During the year under report, special 
attention was paid to observations on the daily rhythm of the solitary x>haso 
of - the loeust under the semi-natural conditions of a ln.rge compartment — 
, 16^ ft. by 16i ft. — of one of the field cages. The observations were made 
by Dr. Karahdikar dm-ing December 1934 and I’cbruary 1935, and by hir. 
A. C. Son during January 1935, mostly on adults. Dm-ing April-May, notes 
in regard to both hoppers and adults were taken by Mr. Taqi Ahsan, and 
during Septombor-October observations were made on green hoppers actually 
in the field by Mr. Taqi Ahsan. 

By May, *1935 all the field cages had, unfortunately, been over-run 
by ants — Ilonomorium salomonts indictm — ^which killed a ^eat many of llie 
encaged locusts. As attention had to bo focussed on preventing their inroads 
and as many of the locusts had been killed, observations had to bo discon- 
tinued. Subsequenily the cages wero dismantled for being transferred to 
the vicinity of the new Pasni buildings, and the work on rhythmic activitj-^ 
had to be held in abo 3 'ance. 

. The observations recorded during the year as well as those of the j'cars 
Xn-evious have been examined by Dr. Itoonwal, and have been summarised 
by him as per statement given hclow. (altacbcd.) 

Further work will be under taken by Dr. Roomval during the ensuing 
year and as far as possible they will be duplicated bj’’ obsei-vations made in 
the field. 

V. Observations on the ej}ecial breeding areas of the Pasni rehs , — ^\Vhat 
have been termed as ‘ Special Breeding areas ’ viz,, those in which I-instar 
hoppers have been noted almost conlmuously from Mardi to October, w'ould 
appear to fall under two categories 1. Areas at the base of or between large 
bare sand-dunes, in which moisture percolating from the base of tlie dunes 
* - is brought to tho surface on acedunfc of tlie prcsenco of an imiJorvious claj' 
layer ' below the sand* Here the marrand bushes are found to bo fairly 
luxuriant. Instances of such areas are found at Gandakob and Had-/.ai. 
- 2. Areas on the sides and top of certain sand-ridges of tho consolidated i>ype, 
covered -with bushes and other vegotataon. Here though tho surface laj^ors 
upto 2 feet or more are dry, the interior has a store of moisture, whieli is 
tapped' by tho deep-rooted plants growing on the dime. On close, examina- 
tion, it was found that in tho case of most of such dunes, "there were ahvays 
some places -where' by tho action qf tho wind tho surface sand is blown awaj^ 
laying bare thereby tlio more moist layers.i It is surmised tliat tho locust 
finds out such places and deposits tho eggs therein, and the hoppers after' 
emergence will get senttered and become distributed among tho greener bushes. 
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In order to test the ijossihuity of sudi a happening, tliree pairs of locusts 
were confined within a small cage placed on iiie .top of a dune in the Sadi 
Eek after duly protecting the cage h'om being blown off by the wind. In 
the course of a few weeks, two egg-masses were found laid by the females, 
which hatched out normally in the laboratory on transfer to a tube of wet 
sand. I\^ile laying the eggs, the female had bored through an inch and a 
half of dry sand to reach the moist layers below. No actual case of egg- 
laying or hatdiing in such locations has, however, yet been observed in nature. 


PART m 

Misobllaneotis items : CoNontrsions and snaoESTioNs roB hubtheb 

WOBK. 

I. Locml mjonemefnts in the year . — ^Except for a few swarms reported at 
the of the Incursion of Locusts in July- August, no locust movements 
on a large scale are known to have taken place within the limits of Britisli 
India — 

1. 11th March 1935 : {Unofficial ).- — ^The “ Statesman ” published on 

the 12th March, a telegram from its Ahmedabad correspondent 
to the effect that the standing crops of Dholka (in Guzerat) had 
been seriously damaged by a swarm of locusts following a heavy 
cyclone. The statement was not officially confirmed by the 
Collector, Ahmedabad. 

2. 1st July 1936 ; {Official Report). — The Haltim of Shahgarh (Jaisal- > 

mer State) reported that swarm passed over Shahgarh from south 
to north on the 1st July. 

3. 4th July 1936 : {Unofficial ). — The Public Ways Inspector, N. W* 

Ry., Rihanpnr informed Hfr. Kesliodas Baweja that he had seen 
a swarm flying S.-E. to N.-W. at Reti. 

4. 7th July 1936 : {Unofficial ). — ^Patel of Ghamor, Chachro Taluka, 

Sind, informed Mr. D. R. Bhatia that he had noticed a small 
swarm of 200 locusts flying W. to E. at Ghamor at 4 p.m. 

5. 19th July 1935 : {Official). — Minister, Khairpur State reported that 

, a swarm of yellowish locusts visited Aicro and Muhananwari 

- valleys in Faizganj Taluka on the 19th July. It came from 
the North-east flying low, and flew away eastwards the next 
• morning. Locusts ■were seen pairing. 

0. 29th July 1935 ; {Official). — Minister, Khairpur State reported that 
a fairly large swarm of pink and yellow locusts was observed at 
‘ Makan Dhundh in Eaizganj Talulia on the 29th July. It came 

flying fairly high from the soutlx, and only part of 'It alighted 
for an hour and then flew east- wards." 

7. July 1936 ; {Unofficial). — ^It was reported at Nolih that swarms 

had visited Rhairuwala and Nowa, to the north of Jaisalmer 
. ' State dining July, and also that swarms had visited Mohangarh 

and laid eggs in July. No official confirmation. 

8. July 1936: {Official ), — ^The Mukhtiarkars Chachro, Bodin, Mithi 

and Johi, and the Mahalkari, Thano Bulakhan reported the 
presence of large numbers of stray locusts in July in their areas. 
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ti may bo noted hero tliat, except for the few reports from the Muklitiar- 
Icars in Sind, none appears to liave noticed the considerable increment of 
locust population that had occiirred during July and it appears very probable 
that the beginnings of the 1926 locust invasion of India had probably occurred 
more as an incursion of the kind tliat was noticed this year, than as a regular 
penetration in swarm formation. 

II. Study of old records. — O^ving to the shortage of staff, much work could 
not be accomplished. The clrconological arrangement of the data accumu- 
lated was attended to. The mapping of the available data for Sind, Baluchis- 
tan, Eajpiitana and Western India States for the years 1020, 1927, 1928, 
1929 and 1930 ■was attended to, and with the appointment of draftsman staff, 
the work of copying the maps was taken up. 

The following records were obtained from the Assistant Secretary to the 
Financial Commissioners, Lahore for filling up certain lacunae in the informa- 
tion available in regard to the years 1896-1899, 1902 and 1918 and 1919. 

(1) Punjab Government Annual Administration Reports for the above 
. , years ; and 

■ (2) Punjab Government Gazette Supplements for those years. 

The data for the years prior to 1926 for the Punjab was studied by me 
personally and classified, as also the data for Baluchistan from 1908 to 1925. 
Data for the Bombay area was also studied cursorily, 

III. Correhtion of Meteorological Jafo.— Data in regard to the conditions 
pi temperature, humidity,* direction and force of wind, eto, wore extracted 
for oil available stations in areas of East Persia, Baluchistan, and N.-W. India 
for July 1930 from the records of the Government Meteorologist, Karachi. 
It is proposed to plot out the data and study the conditions under which the 
July incursion of locusts had originated. 

•' Data in regard to rainfall of various areas in 1933, 1934, and 1930 were 
also extracted. 

IV. PvhH'cations . — ‘A short article on ‘ Locust Resoarcli Work in India ’ 
was sent to “ CURRENT SCIENCE ” Bangalore, and was puhlished in 
the July issue, A short note on the " Locust Position in North-West India 
and Baluchistan during the Current Year— 1936 ” was sent to the Editor, 

Current Science ” at his request. 

V. Collections. — Some batches of insects wore sent to the Imperial Insti- 
tute of Entomology, Iiondou and wore received back identified. 

' Some of tho Zoological Collections made diu-ing survoj' work and at 
Pasni were sent to tho Indian Museum, Calcutta and some wore received back 
identified as far as pos.sible. 

A large number of botanical specimens was sent to the Curator, Royal 
Botanical Garden, Sibpur, Calcutta, and was returned after identification. 
It is proposed to prepare a list of identified plants found iu the desert regions 
Along with their local names, for publication, as it would bo very helpful in 
ecological work in connection with locusts. 

VI. Biometrical Study. — ^A biometrical study of the locust collections 
made in the course of survey work during 1931 to 1936 was begun during tbe 
year. The work received added stimulus after the locust incursion noted in 
July- August, in view of tlie clues that biometrical values were found to furnish 
in Uie recognition of locust groups found at different parts of the year. The 
results of a study in regard to the locust population of the Pasni Reks durinc 

■ 1035 are tabulated in Statement K-l. It shows that the locusts that were 
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foiind on. the xeks after receipt of rains, and the adults of their progenj'’ found 
in April-May were mostly Solitary or Transtens in their ratioS) while the locusts 
found ofter the locust incursion showed mostly Traimena or Oregaria ratios. 
The specimens found towards the end of November were, on the other hand, 
mostly solitary in their values, and were found to possess hyaline wings indicat- 
ing that they were a recently developed generation. 

All the available collection of locusts found on tbe PaSni Beks during 
1934, were also examined, and the results have been classified in Statement 
K-2. Biometrical studios have revealed the fact that in 1934 also, there had 
been an immigration of forms possessing Tranaiens or Gregaria ratios during 
the months of jVIay to July, which is rather interesting in view of the circums- 
tance that there was no breeding •whatever on the coastal roks of British 
Mekran in 1934. Again, it has shown that tliere has been no contmmty of 
population, as had been supposed 'formerly, so that the assumption that 
locusts could remain alive for as long as 15 to 18 months without breeding 
is not tenable. Some of the collections from the Bajputana areas of this 
year were examined, as far as time permitted, and it is likely that interesting 
information may emerge when the whole cclleotion is gone through. During 
the year, kir. Bashld Ahmad was appointed on tlic 27th August as Biometrical 
Assistant, but be had to be shifted to Pasni on the 1st September on account 
of the exigencies of the work there. As far as time permitted me, I per- 
sonally attended to the measurements of all the collections examined at 
Karachi, while in regard to Pasni and Ambagh, it was arranged that every 
fortnight the collection made during the period under report should 1» 
examined in regard to the £/F ratios and the results siibmittcd along with 
the periodical report. 

VII, Miscellaneo^is. — Pami Buildings. — The construction work was given 
to a contractor from Karachi, and the buildings are nearing completion. 

Fidd Cages. — ^Four new cages 16^ ft. by 16J ft. by 6 ft. with wooden 
frames were constructed, of which two were installed at Pasni, and the other 
two at Ambagh. The double compartment cages constructed last year were 
found too unwieldy for transference to new locations, and were split into four 
single ones. 

Distinguished Visitors at Pasni. — ^The Vice-Chairman of the Imperial 
Council of Agricultural Besearch (Diwan Bahadur Sir T. Vijayaraghava- 
charya, K.B.E.) paid a -risit to the Pasni Locust Besearch Station on the 
24th April 1935, flying from Karachi by a Leopard-Moth Plane hired from the 
KaracM Aero-Club. He halted for a day on the 25th April at Pasni, and 
returned to Karachi on the 26th April. 

The Assistant Political Agent, Panjgur and the Adjutant, Mekran Levy 
Corps, and tho Naib Wazir-i-Azam, Melo'an "rjaited the Pasni Station daring 
May 1935. 

VIII. Acknowledgments. — ^I take this opportunity of acknowledging my 
indebtedness to tho various authorities in Sind, Baluchistan, Bajpxitana, the 
Punjab States, and Punjab, and also the Darbars of Kalat, Lasbela, Bikaner, 
Jodlxpur, Jaisalmer, Bahawalporo and Khau^ur States for the ready help 
rendered^ to the Locust Survey staff during their tours in the areas under 
their jurisdiction. Tho thanks of tire Imperial Council of Agricultural Be- 
search are specially duo to the Durbars of Jodhpur, Jaisalmer, and Bikaner 
for alloirag the opening of the Locust Ou-fcposts within their areas. My thanta 
are specially due to Dr, S. K. Pramanik, Meteorologist, Karachi for liis courtesy 
and help in supplying various meteorological requirements in connection 
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vdth Looitsfc Itesearoh wdrk, and to Dr. L. A. Banidas, Agricultural Motooro- 
logiit, Poona for advico in regard to tlio use of various meteorological instru- 
menta. The thanks of tho Imperial Counoil are duo to the Director-General 
of Observatories, India, Meteorological Department, Poona, for tho loan of 
thermometers for use in tho screens at Noldi and Barmer Outposts. I Avish 
to express ’my thanlrfulnoss to Sir Guy A. K. Marshall, Director, Imperial 
Institute of Entomolog}*', London and to 'Mr. B. P. Uvarov for identifying 
various-lots of insects sent, and to tho latter for sending me samples of cellu- 
lose paint and giving help in various other 'wayp. My thanks are duo to the 
Curator, Royal Botanic Garden, Sibpur, Calcutta for identifjdng several lots 
of plante collected in the desert areas, and to tho Director, Zoological Survey 
of India, for identifying various zoological specimens. 

In conclusion, I have to placo on record tho loss sustained by tho Locust 
Research Scheme bj' tho doprivurion dmring the year of tho services of four 
exporionced hands who Jiad boon connected "with tho work almost from the 
commencement, viz . : Keshodas Baweja, M.So., Mirza Ahmad Ali Kl\an, 

Dr. 'K. R. l^randikar, Ph.D., P.E.S., and klr. A. C. Sen, M, Sc. I wish to 
express my thanks to Mr. D. R. Bhatia for carrying on the work of both Barmer 
and Bikaner Circles single-handed for nearly four months, and to Mr. Taqi 
Ahsatt for tho splendid r6spon.so ho made this year in pushing tlirough the 
oxporimontal work at Pasni in spite of great handicaps. 

TX. Conclusions and suggestions for furlher worfc.— Tho current year has 
proved to ho a most eventful one from tho point of view of Locust Research. 
There was early and jilontiful rainfall all over the winter rainfall areas in 
Baluchistati and Tran. Tlvere was oxionsivc breeding on all tho Mokran Rwks 
from March to May. Two reports of inidpiont swarming woro received from 
MelcrajU, and thereafter a %vido-sprcad locust incursion into India took place 
iij July, which only narrowly missed starting a now locust infestation in N. -W. 
India by tho shortage of moasooon rainfall. Lastly, clear evidence of the 
return migration of individual soUtarios from tho Rajputana area into tho 
western reks in autumn has also liecn forthcoming. 

Comparing tho conditidttb under which tlic 1926 invasion came into being 
with those of tho current year’s incursion, it is scon that heavy and early 
, rainfall alto occurred in the wo.stern areas in 1926 ; similarly incipient swarms 
were formed in Kulanoh in May-Juno 1926. Again, locusts arc known to 
have appeared in tho Mallani area in July, as during the present year, though 
regular swarms also followed later on. In 1926, pn tho other Imnd, the summer 
^ rainfall, was extraordinarily heavy, and moreover continued late into Soptem- 
hor. Iprohably two generations of the Locust wore produced in tho desert 
area, tho first in July-Augu.st, and tho other in Soptomber-Ootoher. Tho 
first swarms of tho year began to appear in October 1026. 

Secondly, tho ovidonco found in regard to tho migration of solitary locusts 
if furihor confirmed, would show that there is not much difference between 
the soTifaria and the gregaria phase in regard to the powers of migration. 
Tho difIbron<;o would ho only in the aggregation of numbers. 'Wb cannot now' 
speak of cither the w'c.storn roks or the desert areas as the exclusive areas of 
habitat of Schistocoroa. They should bo rather oon.sidorod to bo complc- 
" mentary to each other. , , ’ ■ 

' Thirdly, in devising', measures for .the destruction of the locust in its 
breeding grounds, it would appeal* to be rather futile to attempt to deal with 
iti wlttle breeding as a' '<olitaria form in tho coastal breeding ground?. One 
should rather look for the outbreak ’^centro?, whore tho increase. In numhors 
and the transform'atiott of phase ocoiu*. In ttio winlor breeding areas, .such 

i X -j * 
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ooncentrations of the second generation would appear to ocour in the interior, 
either in Kulanch, or Dasht, or in tho valleys of Meliran. In order to get 
information about the formation of those concentrations, it would be neces- 
sary to keep sc-outs touring in these areas in April, May and June, and to 
arrange to deal with tne incipient swarms promptly. 

In tliis connection, of course, it should not be overlooked that British 
Mekran is only a part of a large area liable to produce swarms. There is 
little doubt that Southern Iran has similar outbreak centres, which are pro- 
bably oven more important as they are probably subject to immigration from 
tho Arabian areas across the Straits of Ormuz. Unless international co- 
operation can be ensured, it would be rather difficult to “ nip 'the worm in 
the bud 

In the ahoi'e circumstances, 1 should venture to make the following few 
suggestions in regard to future work ; — • , 

1. Ecological Work . — A continuation of tho present staff with a few addi- 
tions. Considering tho importance of the surveys in Melcran, it may be stated 
that there is only one Fieldman statdoaed at Turbat who has to cover ‘an 
enormous area comprising Koch, Kolwah and Panjgur. There is moreover 
no information available in regard to the motoorological conditions of tho 
interior if we except tho station at Panjgur. If possible an Outpost of tho 
nature of the Dchort Outposts may be opened in a suitable place either 
in Kech or Kolwah. If not, it is necessary that tho touring staff in Mekran 
must be augmented at least by one ITioldman and a messenger. ^ 

Dr. M, L. Roonwal suggests that, in view of the lack of information re- 
garding tho Iranian and Arabian coastal areas, some arrangements may bo 
made for the visit of a touring party to these areas. I should think that this 
is a useful suggestion, and if possible some action may be taken in the 
matter during the ensuing year. 

3. Survey Work . — Tho stations started in the Desert areas have proved 
their usef ulnejs during the year, and I should suggest that tlie present system 
of survey work might bo contimipd. In regard to the staff stationed at those 
Outposts, one Pieldman and one Messenger stay at the Outpost and attend 
to tho meteorological observations and also attond to the local surveys within 
a distance of about 5 miles’ radius, while the other Eieldman and his messenger 
toiir in the areas roundabout within a radius of about 50 — 100 miles around 
the station. As tho Fieldman stationed at tho Outpost lias to attond to the 
afternoon observations at 2 p.m,, ho has little time to do survey work properly 
as the onty time he can have for this work is between 10 A.M.'and 1 P.M. 
Consequently, some of the resffits shown to have boon made on many days 
are really of little value, as they show results of surveys of onl3>' about a mile 
or so. It suggested that he might be given liolp in the form of an obaon^er 
on about B,s. 18 who should have enough of education to record the afternoon 
observations. The appointment of these mon would be of great help in tho 
work. . ’ 

3. Sea<lguarfers , — ^The Biometrical Assistant has, as yet'had^no oppor- 
tunity to do any work, on account of his transfer to Pasni. It is suggested 
that ho might be retained for a full year, and that his pay might be raised 
to Rs. 125 inclusive of Karachi allowance. Owing to the increase of clerical 
work, another clerk has boon included in tho budget. On account of tho 
increase of staff at headquarters, provision for an "additional peon has also 
been made. As there is a good deal of compiling work to do,' it is suggested 
that the present staff might be continued, inclusive of tho Draftsman. 
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In tho course of -work at Paini and eloovrhoro it has boon folt that an 
Artijt would bo of groat help in painting tho various stages of tho locust and 
also tho colour of tho hind-wings in various forms, as it has boon found to bo 
of much sigmfican-jo in tho roiognition of tho dovolopmont of the locust. 
In caio, it should bo not' posnblo.to provide tho services 'Of onoforPasni, 
it is roq tested thot arrangomonti may be made with tho Imperial Entomo- 
logist for tho deputation of an Artirt when noodod. 

In view of the possibility of tho devoloptnont of serious infoitations in 
•the future, it appoant to bo nocestary to budget for a staff to to employed for 
experiments in control work, which will, of course, he employed only when a 
'necessity should arise for tho Same. 

It is aho no^o^^ary to have plans prepared in regard to control work to 
bo followed when an occasion should arise for it. 


The Zlst December 1935. 


y. BAMCHANDRA RAO, 
Locust Bescarch JSntomologist, 
Barachi. 


b 
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6TATr,an:sT A*l. 

Xhanpur-^jBihancr Circle 


Ko, 1 DtiraUon of Tour. 




IVrftomiol tourlnf. 


1 I -ifii to nth Dc- * 
I lomhor. 10.* 5, ' 

'2 2iiiJ to 22na D- 
I cenitwr, 1031. 


S I bthto l‘lth.Tnmi- 
' no*. IPII. 

4 

4 ^ Ifilli Jfluutiry to 
, 22p( 1 I'Vhnj’VO", 
1035. 


I)i rtU5o^ll- 

(Inti. 

rifildintitt, W'ttnor 
Nttmin liohftri. 


l>ktricH. 


Koult"* foUotred* 


Jlahiw ttlporo 
E^t•f jAk'jJtOtf . 

Holinxtrtlpont , 


. I Ahintitlruf Jlrtfet.Ilrrft- 
1 XX Pr, KJmnpar. 
lliKito'T, Nol.hft, 
3'iir iij'on Jlikam* 
por. Xochno, TJriw, 

Ajtmfe'lpxtr 


Ml*. Ko-Jio'lon linxs^jn] 
fttt'l rk'lilmrai 
D'o^ionM-lim. 

Mr. Ka-bfidi\<i llnwcjn.‘ tJnJtoix-nlj'orc*. Jhl*! Klnapiir, 
Htiil Fli'Klmon* jv*i-'. r fttol j Kul, 


1 )ool.itinnilMi npto 

TCoth "'kI t!('n**ij 
rii Ulmfta Noniin 
III linri. 


i ] 

I ' 

' I 

fi I SStxl .TrnttAfj' to < 

1 0th Febnwfv. , 


Uil'nn* ' 


T>t f.iai'r, JCljnnptir. 


iiotltqR' 

KnadiJ.-x, 


i 


0 I irih Moirh to j 

iPth .\ptn. I 

i 

i 

( 

1 ! 

7 J 20th March to i 

i 17tli .VprU. 1 


13 th to 2 Tth Mnv 


Mr. 

hftWAjjX 

inr'i MuUvhrai 


Pfitiot, Upafto. Rotr- 
r irh, McndJrn, 
Mi'!i‘»'u"*rh, TftfttTid, 
Mftf h.tK. IS'intfMohh, 
Oirc 'r, ?rJkp)tty*«tilf 
SrtnlPT Iwhr.. ISliiiJo. 
* IP, Mnltxjap, 

Kl'''nj'iUT4 

3'3‘;p«trT, Jladwean 
Kurrx'ir, Vrtrftl, 
iloh'-tr, llApi’pnr, 
IhxnjiipttTa, 

J } pttp. Nokli. 

Kc .hotlia I Bit.ani'! Joi til. j Sripni'}.' m'lttftv, Jtfti- 
i.'td rirU- I ttt* r- I idi.siina ?ir. SunlAi*. 

1 MsAhr, Flnlthll, 


ViMtimnn, IMIvVirr 
Xtirum Thhofl- 


Cfl.aticr. .!fiii-*nt‘ 
«i< r. 


1 


i 


0 

10 

n 

12 

IS 


30 th June to 2 Plh 
.Tply. 

1 1 th to 27 th July 


2lRt to 27th July 


M. !.h. Kollt‘«r. 

ftittnwf'ur, Kachnni 
Chovyan, SirJs, 
Vl.nlpdi. 

t'timlnreh'ihr. Ealcri, 
I'cni, ftalix’'’.!, .Init- 
P'lr. JJahAjiyn. K utu- 

lA.fvu, Ivarr.VBP, Pnl- 
Daudrpllr.. 

, j n">lt.'V'rr» liitvonpr. 

Mr. IvcrhodpitlfiTrcjo.} 'Jtahax'ftlpnoBrid' .Ihniodpur Tln~t, 
and Ivhanpur T>-'ni Glnrj. | p*T>t\vAr, TlerR 
j Lhnui 


I 

t 

I 

r 

i •• 

Bthrturr rt"ldmpn i BihnniT 
Snmttx Rrhori ' 

1 

I 

) 


1 


Ml. Ivt ho(liw»pn'»p]'i| JnKohuAr and j Fhilo.li. Mo'th, Snr 
! JliJ.or.pr. 

Fipldnimt Moinln j Jiii’jlmcr. 


frti’vrlhluwi. 


i 


I 5 «hnri. 


riol.hanuMull.hmj. , Uthnnor. 


dat.ihfthr. 

Ko'vh. P(l r.tnpur. 
rsitnnu. Maphn«4 
Unrv, Fdl'nrtl’J n^oi’L 


i S"*dAivh{\hr. $imla 
} {ttikiiurrh Rntii'^rf 
c- 1 — Snrilftf* 


Mr. Ivpxhodnn ’BBWojn ^ KhwtX'ur Stnto 


Irt to Pth Augtixl 
0 th to 23 id Au^iiit j Mr. TCfulioJat Bnwpjn 


j ftfttnpttlApr, 

J «l»r.'’jt. 

^ Klif.irpur Mir’a, 

i eVny. Al«nx.Mnlcfin. 

I J>imtitlh,Kh»upttr, 
Jpimilnicr, * 2?ohh. THI.wur, Par* 

Uiltanpr. ' dnr^hahr, Komrh!, 

I IChoitpUT, 



ITo. Diiration o£ Tour. I Personnel touring. 


Districts. 


Boutes followed. 


14 lltli to 28th Au> I'ioldtnon 
gust. Beharj. 


Namw. East Jaisalmor NoIch> Girasart 

Western Bikn- Manknsar, Barsil* 

ner. pur, Jodasar, 

Fugal, Bondrnlla, 
Bilcaner, Fhalodi. 

Ikhraj Bilianer . . Snrdnrtihahi-, liar* 

dosar, Joitpur, 
Bhnjasar, Bojri, 
Pugal, Motigarh, 
Kollasar, Jamsar, 
Dungargarli and 
■ Batnngarh. 

Karain East Jaiealiner, Noldi, ISarti, Enclma, 

Port of Balm* Bikampur, Ronjit* 

walpore West pura. Barsilpur, 

of Bilcaner, Bukanpiw, Khan* 


16 6th to 29th August I Fioldman Mitlkhraj Bilcaner 


16 9tli to 20tli Sep- Fieldman 
tember. Bohori. 


17 I 10th to 20th Sep* Ficldmoti MulkhraJ Bikaner 
tomlior. 


18 3rd to lltii Goto- Fioldman Deoki- East Jafenlinor 

bor. nandan. 

10 12th to 31st Goto- Fioldman Narain East Jaisalmor. 

her. Bcliari. 


20 17(h to 29th Octo- I'icldman Shanti Bikaner . 

her. Sarup. 


21 Cth to 16th Nov- Fioldman Dcolci* East Jaisalmrr, 

■ , vomber. nundan. 

22 17thto30lhNov- Fioldman Narain East Jaisolmcr. 

otnhor, ' Bchnri. 

23 6lh to 20th Nov* Fioldman Shanti Bilcaner . 

ember. Sarup. 


Bikampur, Ranjit* 
pura. Barsilpur, 
Rukanpnr, Khon- 
garh Fort, Barsil* 
pur, Angron, Jai* 
malsar, Phalodi. 


Sardarsbohr, Ratan* 
garh, Chuiu, Khin* 
wasor, Roni, Jabra* 
ear, Nohar, Rawot- 
ear, Rangmahal, 
Snratgnrh, Sardar* 
ehaiir. 

Kolcl), Bikampur, 
Girarar, Sidan, 
Phalodi. 

NoUh, Nachna, Mo* 
hongivrh. Lathi, 
Cho>an, Sihar, 
Pltalodi. 

Snrriar&hahr, Hardc* 
Bar, Jaitpur, Bhoja- 
sar, Bojri. Pugal, 
Motigarli, Jamsar, 
SardarBlinlir. 

Ptuilodi, Sidan, 
Girasar, Moiiknaor, 
Biliampur, Nokh. 
Nolvli, Nachna, 

Balera, Choyan, 
Kanoenr, Nokh. 
Sardnrcliahr, Sujan* 
garh, Sandwa, Jasra* 
BOr, Bikarier, Pnn- 
tivpiir, Udrnsar, Sat* 
darshnhr. 




STATBaiBlTT A-II. 

1 

Mirpurhhm — Barmer Girdei 


No* Duration of Tour. Ferdonnol touring. Districts. ^ Routes followed. 




1 6th to 13th De- Rohil F cldman 

cembor. 1034. Abdul Latif. 

2 20th to 30th Dc- Do. 

combor, 1934. 


3 8th to loth Do* Mr. Desraj Bhatiu 

cembor, 1031. nnd Hyderabad 

Fioldmon. 

4 3rd to 10th Do* Ficldman Fc&ha\7eri 

ceiubcrt 1034. Singh. 


5 Sth to 2*2nd Jnn* Mr. Desraj Dhntia 

uary> 1035. and Fioldmon Abdul 

Latif. 

6 7th January to Hyderabad Fioldmon 

lObh February. Amamath. 


7 2nd to 27th Jan* ! Chachro Fioldmon .. 
uory. 


8 Sth to 21st Fob* Mr. Desraj Bhatia 
ruary. and Ficldman 

Girdliari. 


9 2Sth February to Mr. Dcsmj Bhatia 
Sth March. and Flddmnn 

Hyderabad. 

10 lat to 29th Fob* Fioldmon Abdul 
( ruary. Latif. t 


11 3rd to 23rd March Fteldmcm Qirdhoxi 
Lai. 


NawabshohDis. Nawabidrah, Jam* 
trict. sahib, Munro, Bon* 

dhi, Rohri. 

Suldcur Dh* llhrpur Matholo, 

triot. Yaru Land, Dhur* 

ran, Piaroworo Tar, 
Mamro, Rohri. 

Thano Bula Kotri, Thano Bnla* 

Ehan Area- ]:Imn, Jhimpir, 
Hyderabad. 

Thar Area . Gadra, Forna, 

Chachro, Ukloo, 
Ohollar, Mitlii, 
Koolcot. 

Khairpor aroa . Thori, Akro, Khe* 
war), Tujjal, Sorah, 
Gambat, Hydorabad. 

Southern Thar Badin, Rohimld , 

Area Mallani. Ba/uar, Sure, Diplo, 
Kurkasar, Islamkot, 
JhongTOi Virawah, 
Harrah, Bhakasar, 
Suracliand, Chital* 
wana, Prussa, Dhori* 
mana, Mithibori, 
Sorli, Barmor. 

Thar Aroa . Dmnrkot, Kantio, 

Chachro, Chapur, 
Pabur-jo-Tar, Ah* 
mad-jo*Tar, Khudi, 
Bridata, Islamkot, 
Chachro. 

Tlwirand South Jlmddo, Nawakot, 
Alanrar. Mithi, Chachro, 

ICiiisar, Gadra Road, 
Modran, Bflrmer, 
Hyderabad. 

Kachhi Area . B llput, Bhng, 

Shoran,' Gandliawa, 
Nuttal, dEl^doiabad. 

IVcstorn Sind SohAvan, Buhah, 
Area. Shah Hasan, Tando 

Rohimkhan, Johi, 
Tharri, Mado, Mir* 
rapur, Ghaibi Dero, 
Kamhar, Akil, 
Rohri. 

Thar Area . Chachro, Islamkot, 
Kurkasar, Diplo, 
Drabro, Rahimld* 

. Bazaar, Singhalo, 

^ Kharuk, Piloree, 

^litlii, Bhorilo. 





Duration of Tour. 


Personnel louring. 


Distriots. 


Routos followed. 


12 11th to 20th Match 

13 24th March to 6th 

April. 

I 

14 13th to 17th 'April 
16 4tU to 15th May. 

10 17th to3l8tMay 


Mr. Dcaraj Bhatia Tlmr and Mallard Chhor, 
and Fioldman Kanti 

Abdul Lntif. Khisn 


Pieldman Peshaw'cri 
Singh. 


That Area 


Fioldntau 

Latit. 


Abdul Mallani 


Mr. Desraj Blmtia Thar Area 
and Chachro Field- 
man. 

Ficldman Girdhari Tlrar Area 
Lai. 


17 23rd to 30th ^tlay PMoldmau Abdul Lotif Mallani 


(IS 20th to 30 th 3 tmo 
in 0th to 22nd July 


20 23rd July to 20th 
August. 


Fioldman Girdhari Thar Aron 
Lai. 

Mr. Desraj Bhatia Mallani . 
^nd Ficldman 
Asaram. 

Ficldman* Girdhari Thar Aren 
LaL 


Chhor, Umarkoti 
Kantio, Chaclun, 
Khisar, Gadra Road, 
Barmor. 

Dhorandero, Doori 
Sutianji, Gundi, 
Harrah, Pilujotar, 
Hoyatjotnr, Chachro. 
Sanawra, Snrli, 

Barmor. 

Barmor, Gadra, 
ICbiBor, Chachro, 
Makondero, Lmar- 
kot, Hyderabad. 
Chachro, Bminla, 
Pilu-jo-Tar, Misri- 
shah, Rawatsor, 
ICclnoT, Chopur 
Khosa, Chachro. 
Barmor, Bamsar, 
ICclnor, Dedusar, 
Chohton, Laclm- 
ki'Dlmni, Banner. 
Chachro, Bhadce, 
Ravapma, Phangali, 
Dhakla. 

Banner, Sanawra, 
I Dhorimona, Baba- 


ear, 

Chachro, 
Gadra, 
Chachro, 
Mithi, 
Rnhimki 
' Drabro, 
i Islamkot, 


Chomor, 

Hhisar. 

Pama, 

jCholar, 

Kalohi, 

Ba/aar, 

Bhakro, 

Jhangro, 


21 24th to 31st July RnhmntAli 


South Manvnr 


22 27th July to 14lh 
August. 


23 19th to 29th Au- 
gust. 


24 4th to 22nd Au- 
gust. 


Mr. DoBraj Bhatia West Sind and 
and Ficldman Kaohlii. 
Asaram. 


Nngar Parkiir, Pilu- 
jo-Tar, Hayat-jo- 
Tar, Chachro. 

Barmor, Luni, 

Samundti, Baniwara. 

Dndu, rhulji, Hfci- 
rokhan, Jolii, Si^- 
Ttond, ICambar, 
Larkana, Bellput, 

I Bhag, Gandhawa, 
Kuttall, Banner, 


Mr. Desraj Bhatia That Area . Gadra, Khisor, 

and Fieldmon Clmchro, Clmpur 

Chachro Girdlwti Hhosa, Gadra Road, 

Lai. Jogi-ji-Vori, Pama, 

Chachro. 

Rahmat AU and a Jasnilmor Shoo Barmor, Bhadka, 

tomnorarv.Messen- Area. Sheo, Binjorai, 


temporary . Messen- 
ger. 


larmor, Bhadka, 

Sheo, Binjorai, 

Choldc, Phulia, 

Mayajlar, Guta, 

Lakha, Harsonia, 

Tasingra, Barmor. . 





No. Duration of Tour. Personnel touring. Districts. Routes followed. 


25 I2th to Both Sep- Fieldmon Qirdhari Thar Area . Chachro, Mithatar, 
tembor. Lai. Charnor, Katohur, 

Chaohro, Khisar, 
Gadrn, Gadra Road, 
Fama, Xantio, 

Chachro. 


26 j 29th August to Fieldman Asaram . MaUani Area . Banner, Nilsar, 
j Iltb September. Rabasar, Kitloria, 

I Dhorimana, Gurha, 


27 17tli to 24th Sep- 
tember. 


28 3rd to 7th Sep- 

tembor. 

29 5th to 26th Sep- 

tember. 


30 2nd to 4th Octo- 

ber. 

31 4lh to 2Sth Octo- 

ber. 


32 6th to Slat Nov- 
ember. 


33 26th November to 
1st December. 


Mr. Dearaj Bhatia 
and Locust Re- 
search Entomolo- 
gist (in part). 

Fieldman Peshaweri 
Singh. 

Fieldman Gixdhari 
Lai. 


Fieldman Moham- 
med Taj, 

Fieldman Asaram . 


Fieldman Peshaweri 
Singh. 


Fieldman Asaram . 


Mithiberi, Sarli, 
Barmor. 

That Area . hlii-purhhas, Chhoi', 
Umorkot, Kantio, 
Chachro, Ehibar, 
Gadra Road, 

Barmor. 

Thar Area . Chachro, Blantio, 
Umarkot, Chaekari, 
Chclar, Chachro. 

Thar Area . Chaohro, Erniala, 
hlithi, Piloree, 
Khorulc, - Rahim^' 
Bazaar, Suro, 

Xurkasar, Islam* 
kot, Viiawah, Pilu- 
jo-Tar, Hayat-jo- 
Tar, Chachro. 

MoUoni . . Banner, Jesai, Ati- 

mallnni. 

Ehaiipur South Mehrabpur, Thori, 
Jaisalmer Shco Sorah, Bowori, 

Area. . Ratno, Angsoi, 

Sanohoi, Won-ki- 
Kheri, Santrahu, 
Mayajlar, Gura 
La^a, Shco, Bar- 
mor. 

Thor Area . Chachro, Hayat-jo- 

Tar, Gundi, Harpa- 
lia, Alamsar, Pdu- 
jo-Tar, Parna, 
Chachro. 

MaUani Area . Banner, Chohtan, 

Rabasar, Nllsor, 
Banner. 
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Statement A-HI. 

Mekran Area. 


No. Duration of To\ir. Poraonnrl touring. 


GtcaSar Pifhulan 
Afca, 

J nrd to Rill Do* Fioldman Abdul 

conibor 1034. Unraid. 

2 l.'iih tb 2Ctli Jan. Do- 

" unry 1036. 


U 1 2nd to 7th Fob- i Do. 


DistrictR. Routes foUowod. 


Fishukira . Gnrndar, Pishuknn, 
Juvnni. and back to 
Qwudnr. 

Pisbukau Dosht Pishuknn, Jiwnni, 
Vtilloy. Gabd, Puthiui, 

Biehuti, Kuntdnr, 
S3hnh/.ongi Knlnt, 
Kiihnk, Ban, 

Knppnr, Gwadnr, 

Pishuknn Aren. Gwadar, Pishuknn, 


ruary. 

4 lat to flth Mnrch Fioldmun Mohnmod 

Shnrif. 

5 Gib to 11th April Do. . 

' t 


0 8th to 16th Mny ^ Do. 

7 0th to I3th Junt' ‘ Do. 

8 4th to lOth Julj’ Do. 


0 Istto^th August I Do. 

10 0th to 16th Sop- ' Do. 

torabor. 


11 

j 

nth to I6th Octo- 
ber, 

Do. 

12 

! 

i 

» 

8th to 13th Nov- 
embor. 

ifpcli — Kohbah — 
Panf'jur. 

Do. 

13 i 

i 

20lh ’Novombor 
to 10th DoOcm- 

bor, 15134. 

Fio|dnwn Malik 

1 ' Mbhnraod. 

14 

* 1 

12lhtn3lBl Jnn- 
unry 1935. 

Do. 


X. 

1 

* 

* 


t 


Jiu’nni mid back. 

Do. . Gundnr, PiRhukan, 
Jiwnni, AUnm. 

Pwhukan Snni- Gwndnr, Pnbuknn, 

snrAren. , Jiwnni, Gnbc., Sunt» 

snr, Gwndnr. 

Do. . Do. 

Piehuknn.Jiw’nni Do. 

Suntanr. 

Owndttr.Pishu. Gwndnr, Akarn, 

kan Sunt'.ttr, Suntenr, Jiwnni, 
Piabuknn, Gwndnr. 
Do. ' . Do. 

PiRhuknn-Sunt- Gwndor, Pishuknn, 

sat. .Tiwani, Gabd. Sunt* 

pat, ChiigU, Akarn, 
Gwndnr, 

Gwndnr, Akarn, 

Gnruk, Masnnd, 

Sunlsnr, ^ Gabd, 

Jiwnni, Pishukan, 

Aknm. 

Suntsnr, Gnbd, 

Jiwnni, Pishukan, 

Akarn, Gwndnr. 


Snmi, Hbshnp, 

litodknM, Mithnslng, 
Pnnjgur, Tirana 
Dnnu!;h, Shnkrak, 
Bidvdn, Turbnt. 

Turbnt, Noslrnbnd, 
Tump, Mand, 
Aspiknn, "VVakni, 
Purohinan, Singisi, 
Sar-i-Pnrom, Dar- 
dumngh, Bulodn, 
Turbnt. 
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Duration of Tour. Personnel touring. 


Distriote. 


Routes foIloTved. 


K 'eft — KoltOah — 
Panjgur — cont d. 

15 20lh February 
to loth March. 


16 20th to Slat 
March. 

17 6th to 20th April 


Fioldmon 

Hamid. 


Abdtd Kolurah'Panjgur Sami, Hoshap, Rod- 


Hoch. 


kan, ' 

Kalat, 

Avraran, 

Salcri, 

Panjgur, 

Darogh, 

Kirki, 


Chombar 
Goshanak, 
Godri, 
Mith sing 
Thana 
Shokrah, 
Buleda, 


Dardumagb,^ Sar-i< 
Parom, Siacisi, 
Purchinnn, Wnkai, 

AspUtan, Mand, 

Tump, Nasirabad, 
Turbat, 

Around Turbat Turbat, Sami, 

Hoshap, Rodknn. 

Kolvrah-Panjgur Chatnbar HaUtt, 

Guslinunk, Awaran, 


Godri, 


Salcri, 


18 24th and 2Sth 

April. 

19 12th to SSrdMay 


•20-- 13th to 20th Juno 


11 2ndto llthJuly 
22 Iflt to 26tb August 


Around Turbat 
Koob-Buloda . 


Mithosiug, Panjgur, 
Thnna Daragb, 

Shnkrak, Kirki, 
Biiloda. Turbat. 
Molid, Shahl Tump.' 


Mr. Ramnath Batra 
and Fieldman 
Abdul Hamid. 
Fieldman Abdul 
Hamid. 


^3 13tli to 27th Sop. 
tember. 


Turbat, Nasirabad, 
Tump, Mnnd, 

Aspiloin, Wokni, 
Purohinan, Siagisi, 
Sar-i-Parom, Dnr- 
dumagh, Buleda. 

Nodoz Iloqa . Turbat, Shasbtnl Rek, 
Nasirabad, Nnkap, 
Goltbdon, Turbat. 

Do. . Turbat, Shashtal 
Rdk, Nokep, Knri- 
rabad, Turbat. 

Panjgur Kolwah Nodez, Panjgur, 
Ashduph, Sehgazau, 
Gor, Surap, Tasp, 
Solori, Godn, 

Atraran, Tcor Tatii, 
Chambar Kalat, 
Rodkan, Hoshap, 
Sami, Turbat. 

Kech.Buleda . Turbat, Nasirabad, 
Shashtal, Nodez, 
Tump, Mand, Aspi. 
kan, Wakai, Pur- 


'24 18th to 20bh Oc 
tober. 

25 10th to 15th No. 
vomber. 


Nodez Area 
Hoshap . 


rbinan, 

Parom, 

magh, 

Turbat. 

Turbat, 


Singisi, 

Dardu- 

Buloda, 


Turbat, Nasirabad, 
Shashtal, Nodez. 
Sami, Hoshap, Tur- 
bot. 
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No. 

Duration of Tour. 

Personnel touring. 

Districts. 

Boutes followed. 


Siceh—Roltooli'— 
Panjgur — conoid. 

] 

1 

1 


25(1. 

22nd to 30tb No- 

Fioldmon Ahdul 

Kolwoh.Pnnjgur 

Turbat, Sharah, 


vombev. i 

Hamid. 

Sami, Hoshab, 


/ 1 



Bodkan, Chambar- 





Kalat, Goshanak, 
Awaran, Godri, 


, KvlaUch — Vasht \ 



Salori, Mithasing. 


Area. 




26 

8th to 12th April 

Fieldman Abdul 

Kiilaneh Area . 

Kandosole, Sowar 


Bnhtnan. 


Knur, Xfallag, 


* » 

1 

1 

1 

Nokbur, Sardosht, 
Posni. 

27 

8th to 14th May. | 

Do. 

Do. . i 

Knndasolo, Chuldn, 



1 

Sawar Kaur, 





Kalag, Nokbur, 

Sardosht, Fasni. 

28 

let to 20th Juno. 

Fieldman ICliushi 

Kulanrh-Dasht 

il^ndasolo, Sawar 

Muhammad. 


Kaur, ICappar, 

Ban, Kuhak, 







Malcsor Kaur, 


1 



BishuU, Zarenbug 
Suntsar, Shahzangi* 
Kalat, Kuntdar, 

Kuhak, Ban, Nok- 



1 


bur, Sardasht, 

• - 




Pasni. 

- 29 

20th July to 8th 

Do. 

Do. 

Kandasolo, Sawar 

' 

August. 



Kaur, Kappar, 

i 

1 


! 

1 

1 

1 

1 

Ban, Kuhak, 

Bihhuli, Zaronbug, 
Suntsar, Shaznngi- 
kalat, Kuntdar, 

Kuhak, Ban, Nok- 






- < 


bur, Siirdosht, 

Gbulomanibenl, 



1 


Pasni. 

30 

6th to 26th Sop- 

Do. , 

Do. 

Do. 


temher. 




sr 

30th October to 

Fieldman Mubam- 

Do. 

Posni, Kandasolo, 


7th Novoinber. 

mad Sharif. 


Kappar, Ban, 

Kulmk, Bishnli, 





Zarengbng, Suntsar. 


OrHtaru Area, 




32 

19th to 25th Do- 

Mr. A. C. Son 

Ormara Aron . 

1 Pasni, Ispiliak, Gur- 

1 

eombor 1934. 


[ 

sunt, Bosol, Kal- 
mot, Knrmoni, Or- 
mara, Pasni. 

33 

19th March to 

Fieldman Muham- 

Do. 

Bumra, Kalmat, 


let April 1935. 

mad Aslam. 


.Qazdan, Basole, 

Ormara. 

34 

17th to 29th April 

Fioldmon Abdul 

Do. 

Bnmm, Qazedbah, 


7 

Bahman. 


Kalmat, Bazak. 





Zat Bek, Kurmani, 



^ 1 

( < 1 

1 

1 

Ormara, Maniji 

Kaur, Had, Chad, 


t 



Posni. 


V 







34 


No. 

Duration of Tour. 

Personnel touring. 

36 

Ormara Area 

— contd. 

17th to 27th May 

Ple'dman 

Bahman. 

Abdul 

36 

i 

2nd to lOtli July ■ 

Do. 

- 



1 


37 

11th to 18th 
August. 

Fieldmati Muham- 
mad Aslam. 

38 

28th September 
to 14th Octo- 
ber. 

Pieldman 

Bahman. 

Abdul 

1 

39 

1 

let to 18th Nov- 
ember. 

Do. 

1 


Districts. 


Boutos followed. 


Orin^ra Area . Posnf, Bumra, 

Gazeohah, ll^lmat, 
Zat, Kurmani, 
Ormara, Maaiji 
Kaur, Firi Kalat, 
Chad, Had. 

Do. . Posni, Bumra, 

Gazoohah, Kalmat, 
Bazak, Zat, Kar- 
jnani,^^ Ormara, 
Maniji Hour, Piri- 
Halat, Chad, Or- 
mata Hill, Baaola, 
Makola, Buzi, 
Bumra, Pasni. 

Do. . Pasni, Bumra, Gaze- 

ohah, Qazdon, 
Kalmat, Zat, Baaolo 
Kurmani, Ormara; 
Had, Chad, Maniji 
Kaur, Pasni. 

Do. , Pasni, Bumra, Gaze* 

chab, 

Zat, Kurmani, 
Hlaniji Kaur, Had, 
Chad, Piri Kalat, 
Ormara Hill, 

Basole, Makola, 
Busd, Bumro, 
Pnsni. 

Do. , Do. 
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Statement A-IV. 
Laabda Area* 


No. DuintionofTour. 


Poreonnol touring. 


f 

Oibtricto. 1 Boulc* followed. 


I I Ctla to 171U Do. Firfdmnn Mohnmod 
! comber 1034. • ShoQ. 


; Hinffol Jlre«. 


10th lo 2l8t Fob. I Fioldmim Naumln 


Beja Aron 


ruory lOS.*!. 


Singh. 


3 17th to 20lh j 
Mnreh. ’ 


Do. 


I - 


Hingol 


Do. 


4 i 20tb April to 3th 
} May. 


rioldmnn Molm- 
mod Shnfi. 


13th to 28tli Jnno 


Do. 


Do. 


Do. 


14th to 31flt 

AngnHt. 


Do. 


Do. 


Linri, T'omh Bivor, 
Shell Dnkhra, 

Khoddi, Soto«!h, 

Thnppi Thnnn. 

IVfth Yarn. Uthnl, 
Sheiklimj, Amlmph. 


, Ambngh, Put, Boo* 

I nodi, Churam K •«». 

Nnldiotri. Khando. 

1 wnri, Chnndmgup , 

, Mnnjwari, 

I Kund, Snpftt. Pohr, 
Khondewori, Bnddo, 
Ambagh. 

Snmi Pir, Phot, Ban- 
nodi, Nftkhotri, 
Khnndownri, Ohnn. 
drngup, Monjwnn, 
Dovri, Hmgol, 
Knnd, Snngal, 

Snpftt, Pohr, Chur, 
Nnldiotri, Thnppo. 

Ainbnph. Bnnnodi, 
Tlmppo, „ 

Nolchctri, Klmnde. 
x^nri, Clmndrtigop, 
Snpnt, Hii^ol, _ 
Kund, , Vovn. 

Snngnl, Wanjwttr|, 
Pohr, Khnndcwnri, 
Itlon Bnrnr, Nnldie. 
tri, tinri, Bnddo, 
Uthnl, „ 

Dirgo, ShoikhTO], 
Sntni pir, Ambngh._ 
Bnnnodi, Nnkhotn, 
Snngnl, Kond, 

Olinndragnp, Bopnl, 
Polir, Klinndownn, 
Binti, Uthnl, Shoilch- 
TO], Ambngh. 

Bnnnodi, Kokliotri, 
Cliondrngup, Snpnt, 
Ktmd, TTingol. 
Snngnl, Drnbi 

ICnur, , Pobr 

licit, Klinndewnri, 
Tiinri, Uthnl, Shsikh- 
Tflj, Atnbftgh. 
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No. 

Duration of Tour. 

Personnel touring. 

■7 

Hingol -Area 

— contd. 

26tb October to 
12th November. 

Pieldmon hlohninod 
Shad. 

• 

Hinidan Area. 


8 

31st hlarcb to 
dtb April. 

Do. 

9 

15tbto26tbMay 

Fioldmnn Naurata 
Singh. 

10 

27tb 3uly to Stb 
August. 

Fieldman Mobamod 
Shaft. 

11 

20tb to 30th Sop- 
tombor. 

Do. 





District's. 


Boutos followed. 


Hingol . , Bannodi, !N^akliotri, 

Chandragup, Sapat, 
Bangal, - Kund, 
Khandoirari, Fohr» 
Kan Bararh^ 

Liari, Utbal, 

Sheikhraj, Axnbagh. 


Hinldan . Got Sherkhan« Shah 
Bilawal, Hiuidan, 
Thana Kila, Hasan 
Pir, Hab Cbowld, 
Bhitrnni, Naka 
Khorrari, Ambagb. 

Do. . Miran Pit, Windar, 

Got Sheridan, Shall 
Bilawal, Hiiiidan, 
Kali Laid, Dingn, 
Kiia, Hasan Pir, 
Gad^ni, Lak Baduk, 
Ambagb. 

Do. . Got Sborkban Shnb 

Bila^val, Hinidan, 
Kila, ]^b Chowki, 
Ambagb. 

Do. . Got Shcrkliau, Shall 

Bilawal, Hinidan, 
Maidan, Thana 
Kiln, Long Lotani, 
Hab Cbowki, 

Bbiwani, Naka 
Kharrari, Ambagh. 








SUATEStENT B-I. 

DeiaiU of Locust Findings-^Khanpur— Bikaner Cirde 
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Details of Locust Findings — Barmer Circle. 
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12-m Shaikhraj . 

(Locust population con- 
sisting mostly oC 
specimens with more 
or less hyaline wings). 
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0 — 06 Almost tnahiro. NH. hoppers found. 

0 — 50 Almost mature. Nil. Hoppers of oU stages noHcod, 



50 








































Us of Intensive Surveys — Qwadar Reks. 
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30 — 200 Partially mature 1 Nil. 



m 




of Intensive Surveys — Ambagh Station. 




700 — 27,000 


65 




JSesuUa of Intensive Surveys — Chctchro Oncost. 


56 






ReauUs of Intensive Surveys — Barmer Outpost. 


^8 
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Seaulta of Intensive Surveys — Nokh Outpost. 



JoJylWj . . Im . 3 SJocusta 2—10 I .. } 2‘fiO' 

2rtd . 9 Over 200 SO— 2.000. .. f •f-O* 






















Reaulls of Inletisive Surveys — Sardarshahr Outpost, 
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STAtetENT i). 


Movement of the Locuat Research Entomologist During 1935. 


1. January 1936 . 

12—23 I 

2 . 

26—29 I 

3. Februar> 1036 . 

7—16 n 

] 11 . 

4. March 1936 

3—11 111 . 

6. April 1936 

24—26 IV 

6. May 1936 

3—6 V. 

7. 

18th 

8. Mny-Jtme 1936 

26 V to 3 VI . 

9. June.July 1036 

23 VI to 30 VII 

10. August 103J . 

9—16 vm . 

11. August -Septem< 
her. 

18Vnito8IX 

l2. September 1036 

18— 26 IX 

13. October 1935 . 

2nd October . 

14. 

13— 20X 

16. Kovember 1035 

7tb November . 

16. 

24th XI to 3rd 
December. 


Visit to Delhi Tor the Locust Committee meeting. 

Visited Amhngh with the Aesistant Locust Be- 
seerch Entomologist. 

Tour in Thor-Parlsar District, with ilr. D. R. 
Bliatia visiting Mitiii, Chnchio Outpost end 
Godra. 

Tour in the Sardaishohr Area with Mr. Keshodas 
Baweja visiting Sardarshahr, Bhojasar and 
Mahajau. 

Visit to Pasni Field Station. 

Visit to Fasni along with the Vice-Clminnait of 
the Imperial Council of Agricultural Research 
by aeroplane. 

Visit to Bnrmor for the selection of the site for 
the Banner Outpost. 

Visit to Ambagh Station. 

Visit to Pnsni. 

Visit to Posni. 

Visit to Nokh Outpost with Mr. K. D, Baweja. 

Visit to Pasni. 

Visit to the Chachro area, Clmtduo Outpost and 
Bnrmor Outpost with Mr. D. R. Rhntia. 

Visit to Ambagh Station. 

Visit to Pnsni. 

Visit to Ambagh .Station with Dr. Boonwal. 

Visit to Pasni Station in connection \rith the 
Annual Report. 





Rainfall data for 1934. 
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* Total for 1 1 montbfl. 
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Statement 

Monthly data in regard to various Meteorological Observations taken on the Pasni 




Screon. 


Open Air 


Snud 

Montbfi. 

Min. & Mft't, 
humidity. 

numldity n 
at 0 A.ir. & 

6 y.M. 

Temperature 

Tompenture 

Surface. 

C 

2^ 

C 

iroeeubcr 1034 

08%i:ir. 

70;iit:04% 

20‘1±4-1) 

10-3±0'0 

24*0±D-7 

1 

22'4±1'8 

Jttvmry 103S . 

B7%dbl0 

04% &D1% 

16-Odb07 

lC'8±ir4 

18-1±8-1 

17'B±0'J 

rcbniary . 

72%±10 

Sl%&07% 

W(y;4‘» 

2rC±10‘7 

24'lilO‘O 

21'7±ri*3 

Marcli 

04%dbl» 

03% A 00% 

22’ 0^0-0 

25-2±13-4 

33 Stil8-4 , 

2(}-0±0'0 

April 

7I%±10 

07% A 00% 

21*7±5-7 

28-l±n'7 

35'(y:7'8 

31-2±7'4 

May 

73%±14 

00% A 00% 


30'2±12*I 

BBS 

3i‘S±7"0 

Juno . . 

82%i;U 

73% A 77% 

20*4±i-9 1 

1 

B 

40'5±10 

37‘0i:77 

July . 

BO-6%±8-0 

81% A 61% 

29*0±8‘2 

32*l)i;0-l 

4V0i:U’2 

37'4±0'4 

August . 

B 

78% & 74% 

26-8±S‘l 

3r2±0-7 

OS’OiWO 

35'l±0-3 

1 

ScptcmbcT . . 

82%±16 

83% *74% 

20*8i;4-4 

20-4il0-3 


B 

Octobor . 

73%±W 

73% *73% 

25* 0^0- 8 

28-8±U-4 

S3'0±10‘0 1 30'2±7*C 

Novontber 

03%±18 

03% &C0% 

S3-0±7’3 

25* 8± 12-0 

SO' 3± 15-0 1 

2i'0 O'fi 

Uontbly nvorago for 
tho \rhoIo yean 

■ 

72*8% 400% 



33- 0+13' 0 , 

I 

20-0 C'S 





















































































Pasni. 

rek during a period of 12 mcmtJis front December 1934 to Hovertiber 1936. 


Temporaturo. Simd JTolattite. 


Evaporation. 


Sun. Slmdo. 




86'0±4'1 0*0% ro% 9' 


3f(tb3'4 O’ 74% O' 79% 



29’0i;4’0 


28’6±3’0 2’ 34% 2’ 40% 0*66 

cc, I CO. 


Wind. 

Bnlnfall. 

t 

Total 
Hllo- 
ngo. • 

Max, Ve- 
locity 
por hour. 

ISO 

13 

1-08' 

186 

16-6 

6’ 44' 

100- 0 

16’ 0 

4-36' 



161 

15’ 9 

mi 

203*6 

19 

0'12' 

238 

24 

m 

244 

22’ 6 

mi 

190 

20 

mi 

182’ 6 

18 

m-i 

204 

22 

m 

141 . 

10 

mi 

90 

17 

mi 

178 

24 

Max. 

11’ 00' 
Total . 
Ealntall. 
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iSTAanBuEirr 


MmiJily Data in regard to mriovs MeteoroJogicaJ Observations taken at 

November 



Tcmpeintnio 

Kiflnidity 

* Soil 

JToiith 



Screen. 

Open (ilr. 

Surface 

2' Deep. 

Av. 

Dally 

F 

Dnngc 

Av. 

DMlr 

0 

, 

llango 

At. 

Bnngo 

Av. 

Dally 

0 

Dango 

Av. 

DiIIy 

lUnge. 

December 

1031. 

08-2 

±18' 2 

20-5 


oe-s 

±18*5 

22' 8 

±10-1 

22-4 

±6*$ 

Jonuttty 1W5 

00-0 

±14*3 

10*1 

±7'0 

so 

±1« 

10*7 

±13' 8 

10' 0 

±6' 6 

Fcbn»i>‘ • 

oy* 

±32' 0 

20' 0 

±C'0 


il4'6 

24-4 

±11' 8 

22' 1 

±7-1 

Misrch 

78'0 

±11* X 

23-8 

iO'O 

60 

± s 

SO'IS 

±17' 3 

£0*0 

±6' 7 

April • 

7(fl 

± 0-0 

27*2 

±0'4 

W'76 

± a*25 

33*1 

±1B‘8 

80' 1 

-H 

Hoy . • 

78‘aS 

± 4*55 

20*65 

d;fl'76 

05' 0 

± 8'4 

80' 2 

±13-70 

34'6 

±7-2 

Jnno . 

80' « 

± 7-7 

31' 0 

i6'3 

72-05 

± S-46 

38' 8 

±12' 8 

38' 8 

±7'0 

7tdy . . 

evo 

± 6'0 

30' 03 

±3' 03 

77' 76 

±12' 25 

37' 0 

±10' 4 

87- 4 

±8’6 

Angiut 

81' 05 

± O’OD 

20' 35 

i4'05 

75' 8 

±12*1 

80' 4 

±11' 4 

SO 

±0'S 

September . 

Bros 

± 0'S6 

28' 7 

±4'0 

74-05 

±14-15 

30' 3 

±12-7 

35' 85 

±7'65 

October . 

78' 05 

±14-05 

27' 3 

±0'7 

60' 75 

±21-05 

32' 3 

±15' 7 

30'OS 

±8‘OS 

November . 

73*0 

±14*4 

2»'2 

±8' 7 

08 

±21 

20-1 

±15' 2 


±7-0 

Average lor 
tbo year. 

70' 0 

O'O 

20' 8 


08- 1 

12-8 

81'4 

IB'l 

30 

■ 


iSjmbol denotes 

























71 


No'f(2) 


AftAag 

1935, 

during a 

period of 

12 mortis 

from 

■ December 

■ 1934: to 

iomperaturo. 

Bvoporatlon 

Wind. 



4* Deop 

O* Deop ' 



Total 
nlloago ' 
in 24 
homo 

Max. 

7oloclty 

nor 

hour 


Dnlnfall 

At» 

DaQy 

0 

Bongo 

Av. 

Dolly 

0 

Bongo 

Av. 

Dolly 

Shodo 

1 

Sun 

Prcf*suro 






c.c. 

■1 





21*0 

±3*0 

, 21*7 

±2*2 

3*65 

D 

28*00 

4*03 

80*0—30*40 

0*5 

S 

17*0 

±4 

17*4 

±2*0 

4*0 

11*2 

66*26 

0*27 

20*0—80*40 

O'OO* 

21*2 

±6*2 

21*4 

±8*0 

2*85 

6*05 

47*6 

6*60 

20*78—30*00 

0*78' 

I 

26*0 

±6*8 

25*0 

±8*8 

0*0 

! 

10*70 

50*4 

8*05 

20* 71—80*02 

mi 

20*1 

±6-8 

f 

29-0 

±8*5 

8*37 

11*07 

02*12 

0*61 

20*67—80*8 

1*38' 

83*4 

±4 4 

38*4 

±2*2 

0*72 

11*91 

104*02 

11*01 ! 

20*81-30*15 

mi 

3S*0 

±3*1 

33*7 

±3 

r02 

10*07 


■ 

20* 61—20* 08 

Sil 

35* 7B 

±4*86 

35*23 

±2 

7*05 

0*80 

! 

•«* 

1 

1 

H 

29*0—20*87 

0*08' 

34*4 

±6*0 

83*6 

±2 


0*02 


H 

20*7—30*0 

0*07' 

38*7 

±4*3 

38*4 

±2*6 


7*37 

80*40 

0* IS 

20*83—30*1 

0*(i6' 

28*4 

±4*2 

20*5 

±2*2 

10*34 

12*38 

57*20 

8*13 

30* 03—30*0(1 

0*06' 

23*8 

±4*0 

20*2 

±1*4 


7*07 

1 

■ 

80* 10— 80*4t 

mt 

88*7 

B 

28*6 

2*6 



■ 

1 

■n 

4*14' 

Total Bain* 
tail. 


(plnjB or ralnriB). 




















72 



rbdymliol denotes plus or minns. 
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±Symbol Uooufc* plus or rolnu'!. 



STATi35tENT No. F(5) 

JflonlMii Data in reqard to various Meteorological Ohaervatiom taken at the Observation Post Banner during a period op 

^ ^ ^ *_ f. 


M 



i Symbol drnotoBitbis or minnp. 



c* oo ^ ^ 

• 1-1 1*3 

<D • • • •> 

»-i O C 


;2'3*99 

'•p « 


10 « CS ^ O 

CO • _ » S • 

- o) el • O 

c» t-i w ce iH 


•• ei ©I CO i-< w 

-<l -H -H -H 41 -H 41 


« »a *'5 ^ 

c© ♦»* le -j* o t- <50 

I** A «© & lO O lO 

CO CO ec et w 80 ei 


00 C) <© c> ©1 I- Ok 

©) ©) e) n ^ ^ M 

-H -H 41 4j 41 41 41 


N *» 
Q «3 

-§ S 


»0 »0 »A lO 

CO t- CO to 1-t lO tft 


CO O fiO CO r4 00 

w » ^ 10 e© w r. 

41 41 41 41 41 41 41 


£0 f Cb O 
CD OC O lO 


ec o o> ?- « oD 

t *1* CO •* «-* CO Cl 


O kO 

00 o k© tO CY ^ O 

oc O b O CY 00 j J 

# I fH »-* r4 ©1 »-< ni 

4i -H -H 41 

_ O »*» «5 ^ 

e» Cl to 10 10 • ©9 

• _• • • V n 

©1 CA CO 10 crv CO 

Cl CO lO «o o 


CO 00 oi ^ 


CO CO e. CO 

g »o ^4 tb 

o o e» 


CO e» r- «H 00 a> 

:h 4i -H -ti .7i 41 

0> lA lA 

kO 9 A o e OY 

M b e to b 00 H 

0» O Ok CD 09 |7 


I !§ 4-^a l‘*? ^ 1 1 


i Symbol denotes plus or minus. 



Statement G-1. 

Experiments on the infiuence of the quality of food on Sex-Maiurity of Schistocerca. 
1936 Summer Season— Pasni. 
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1935 Autiiron Season — Pasm. 
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Statement G-2. 

Experiments on the influence of the quality of food on Sex-Maturity of Schistocerca. 
1035 Summer Season — Pasni. 


80 


























1936 Autxunn Season — Pasni. 
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Statement H. 


Incubalim period in relation to subsoil temperature — utith notes on Sex-Ratio 

and colour of Housings. 


ncf. 

No 

( 

1 

! OWposJ- 
tlon 

Emcr- 

Kcncc 

Inriiha- 

tton 

ppriod 

(daTs) 

Atcrngo tpnin. 
»t 4 "depth. 

1 

No. of liopppro 
and colour. 

8cx ratio. 

3Iale : reniale 

n. 

18-2-^3 

10-3-35 


.. _ 

22*0*3* 0 

CD crecn. 


n. 

1-3-Sfl 

31 -3-30 


23-|i±2‘4 

00 preen 

k 

H, 

3-3-3C 

2-4-35 

20} 

23-3±2‘7 

73 grcciL 



15‘3-3G 

0-4-30 

20 

21*2J;2’2 

40 ml.'ccd. 


ifi. 

13*3 -33 

0-1-30 

27 

24-l±2-2 

10 mixMl. 


H., 

10-3-30 

13-4-35 

27 

24'1±2'2 

116 prccii 



30-3-3S 

21-1-35 

23 

23*3Jt-2 3 

123 preen. 


H,. 

31-3-33 

24-4-33 

24 


103 preen 



30-B-3:> 

10-0-33 

10 

30‘86:i;0‘C5 

02 mired. 


H„ 

30-0-30 

13-7-35 

18 


30 preen c\eept 1. 

20; 10 

H« 

3-7-30 

10-7-30 

13 


80 blade ctccpt 1 

21 : 13 

H« 

f»*V-3fi 

20-7-35 

15 

82'2i:4-2 

13 irreen and 4 bladv . 

28:10 

Hfi 

18-7-35 

87-7-35 

14 

31*tl±3'4 

01 black . . 

30 ; 21 

Hsi 

11-7-33 

20*7*35 

15 

30'7(y:3'35 

28 black and 8 preen . 

21 :15 

n„ 

13-7-35 

20-7-33 

10 


50 crecn . . , 

35:21 

K„ 

10-7-33 

31-7-33 

10 

so'iyts’* 

30 mixed . 

24 : 12 


0-8-35 

23-8-33 

17 

29‘5±3-7 

52Wnrk . 

37; 16 

Ha* 

10-8-35 

27-8-35 

17 

20-45±3'03 

22 black . . . 

0:15 

Mn 

10-8-30 

27-8-35 

17 

29-46±3*05 

65 green except 2 

28:27 

Hj7 

20-8-33 

8-0-35 

10 

29-2±4-7 

35 preen except 1 

10; 10 

Hat 

20-8-35 

10-0-35 

17 

29-l±5-l 

70 Bieen . 

42:37 

Hit 

29-8-33 

10-0-33 

18 

20-15±6’0B 

47 mixed 4 

31:10 

Hti 

30-8-30 

18-0-35 

10 

101±6-0 

42 mixed . 

20 : 22 

Has 

2-0-35 

10-0-30 

17 

28'(y;4’S 

51 mixed 3 eaten bv 

24 :24 






koppera. 


Hi* 

4-0-35 

23-0-35 

10 

28'5i;l-C 

50 preen . 

30:20 

ifiT 

0-0-35 

26-0-35 

10 

28’2i;4'7 

02 preen . . 

31 :28 

Hat 


25-0-35 

10 

28 2±4-7 

(3 c;eaped>. 

43 ino^liv black 

28 : 16 

Hu 

U*9*35 

28-0-33 

ID 

27'Ctt4’0 

24mlxc<I . 

8:10 

ir„ 

12-0-33 

2-10-36 

20 

27’S±4-0 

33 black. 


ITuCa) 

12-0-35 

2-10 33 

20 

27‘S±4’6 

21 green. 


H*f 

14-0-30 

4-10-B6 

20 

27’l±4-5 

40mixod 4 

23 : 20 

Hit 


0-10-30 

20 

20-7±4-5 j 

22inlxed . 

0 : 

Has 

18-0-35 

0-10-35 

21 

20'<y;4*4 

8 black remained, rest 

S t 8 






oaten by centipede. 



t # -W-SS 

mm 

23 

26-7±4-B 

13 mixed . 

^ : 8 

E»» I 

22-0-30 

20-10-33 

28 

2e'3±7'0 

28 mixed. 
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Statement K — cmii , 


lies, 

Xo. 

0^1pOTi- 

tlou. 

Emer- 

gcncp. 

Incutw- 

tion 

porlod 

(dni-s). 

A\ora«otpiup, 
ht 4' drpdi. 

'* No. of hoi)i)citt 
and eotniir- 

Sox ratio. 

ifnle ; Female. 

TU, 

i-io-an 

24 10-30 

23 

20‘34:7‘0 

40 Mostly Rrpim 

27 ; 10 

U,. 

MO-33 

20-10-35 

22 

2fl-25i:8-25 

12 ftrpcn . 

8:4 

H„ 

a-io-3r> 

27-10-35 

25 

2«-3±7‘7 

38 i;rpcn. 


ITn 


81-10-30 

25 

2fl-flf>±7'05 

I < RTPrn . 

0:6 

n„ 

0-10-30 

1-11-30 

23 

20T.5±7' 35 

20 Rrpcn . 

17 *. 12 

H„ 

l<l-10-36 

8-11-35 


27-0J:5'7 

16 mixed (1 hopper ft»- 
enped). 

11 :4 

E,. 

10-10-30 

8-11-35 

21 

27-0-t6-0 

H Rrecn . 

10; 1 

Hm 

16-10-3G 

6-11-35 

24 

27-(y:0-0 

37 Rreen . 

18:10 

Hit 

I0-10'35 

10-11-30 

23 

20‘Oi;flT. 

25 creon . 


H„ 

28-10-30 

11-11-36 

14 

20-8j;2-0 

lOblnck . 


H„ 

22-10-30 

17-11-35 

2(1 

2C-3J:3-0 

16 green . . , 


K„ 

23-10-33 

17-11-35 

' 25 

20-4±3*3 

20 preon except 4 

17:0 


23-10-30 

18-11-35 

20 

20-25i:8'45 

68 green . 

27 ; 20 
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Statement I. 


Post-Embryonic devdopment in relation to atmospheric temperature and humidity. 




DatOi 

1 Total 
roat- i 



■ 

Sex ratio of 
adults 

Ref. 

•No. 

Date of 
hnfchinjr. 

of 

ncanltlng 

AVlngB. 

1 1 

embryonic 
period { 
1 In 

days. 

Average temp, 
(screen) 

AveroRO liuml- 
cllty (screen). 

1 

I 

Male • Female. 

n, 

1 

14.3.35 

20-4-36 

to 

0-5-35 

^ 43 to 60 

24.0 — 6.0 

68%— 18% 

24 

IS adiilfs. 


8-4-35 

14-3-35 

to 

17-5-35 

30 to 30 

23.0 — 6.0 

0D%— 10% 

10 

8:3 

H„ 

Si-0^35 1 

1 

1-8-35 

to 

14-8-35 

38 to 31 

28.8—3.2 

Sl%— 0% 

... 

3:8 

H., 

2-7-35 

S-8-35 

to 

17-8-35 

37 to 40 

1 

28.0—2.8 

( , 1 

885%— 8.5% 

da , 

i 

3-8 

H„ 

20-0-35 

l-H-3."» 

.to 

30-11-33 

42 to 71 

24.0—6.8 

70%— 10% 

j 

1 30 

1 :2 

Ho 

1 23-0-35 

1-11-35 

to 

27-11-36 

30 to 85 

1 

25.0—7.0 

' 70%— 10% 

' -to 

4:3 

H., 

20-0-35 

2-11-35 

to 

23-11-85 

87 to 58 

1 

23,05—7.05 

09%— 16% 

34 

* 2 
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Statement J, 


Nofea on the. daily rhythm of the desert locust, {Dr. M. L. Roonwul ) , 

j) 

Some obsorN’utions Ixod been made and xecorded in 1933, 1934 and 1035 
in regard to a study of the daily programme of locusts at Pasni and an attempt 
is made here to arrange tUe available data and to make some general ck- 
ductions. It is apparoiife that temperature is tlm main factor that governs 
tho degree of activity of locusts, and consequently the nature and degree 
of activity at particular parts of tho day vary according to the season and for 
this purpose it has been found useful to divide ilio year into 3 seasons : — 

A. Hot Season. (April — October. Average temporature=26 — 32®C). 

B. Gold Season, (December and January. Average tomperatttre 

=16— 21‘’0). 

C. Mid Season. (February, March and November, Average tempera- 

, ture = 10— ^«C). 

TJxo “ mild Season ” is a period of transition, subject to a rapid clrange 
of temperature. February is somewhat cold, while Mardi and November 
are rather v^arm. 

Tho time of tho day has been, for tho sake of convenience divided from 
the point of view of the rhytlxm, into (1) morning (6 — 9 a,m.), (2) fore-noon 
(9 — 11 A.M.), (3) mid-day and after-noon (11 a.m. — 5 P.M.), (4) evening (5 — 9 
r.M.) and (6) night (9 p.m. — 6 A.M.). 

Tlicso observations were made on non-gtegarious adult locusts in field 
cages (several in a cage), and on green and black hoppers both in the field 
and in Warden cages (several in a cage). 

The following is a classified summary of the ovnilable observations on the 
Daily rhythm ofthe Locust at Pasni. (A.T. — Airlomxjeraturoin sun. S.T. — 
Temperature of soil surface). 


A. Hot Reason, 


1 . AduUfi. 

Note.— O bwtvntiouH made in August 1933 in largo cugo 3' y 3' x 3' mifl in May IflS.'t 
]ii field cages. 

Morning— 

6 A.M. Katlner sluggish ; do not jinnp <;r lly on ajiproach (A. T. 

24“C). 

7 A.M. Beginning to bo active (A. 24*4“C). 

8a.m. Active and feeding; jump and fly on approach. (A. T. 
20*0"O). 

9 A.M. Active and feeding ; jump and fly on approach. (A. T. 
• . . 26-6°C). 

Forenoon — ' 

11 A M } observations. 
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1 


Mid-day and afternoon — 
12 NOON 

1 P.M. 

2 p.ai. 

3 P.M. 

4p.m:. 

5 p.m. 

Evening — 

6 p.M. 

7 p.M. 

8 P.M. 

9 p.m. 

Night. — No observations. 


Active and feeding. Fly away on approach 
(A. T. 32“C). 


^Fairly active on. approach. 


2. I Stage Hoppers (Black). 

Note. — Observation*! made in August 1033, in large cage 3'x3'x3'. 

Morning — 

6 A.M. Inactive ; sitting on bush or on the side of cage lA. T. 

24‘*0). 

7 A.M. Beginning to be active. Jump on approach. 

8 A.M. ‘Sitting on top of bush and basldng (A. T. 26*3*C). 

9 A.M. Sitting on top of bush and basking (A. T. 27“C). 

Forenoon — 

10—11 A.M. Active. 

No observations made for the remaining part of the day. 

3. Oreen Hoppers (I— IF stages). 

Note. — Obbsrvaiion made in April-May lOS.S in iield cages and in September- 
Octotaer 1936 in tbo field. 

Morning — 

6 A.M. No observations. 

7 A.M, Inactive, sitting inside bush (A. T. 18°0). 

8 — 9 A.M. No observations. 

F'orenoon — 

10 A.M. Crawling about on bush and sometimes hopping (A, T. 

26°C). 

11 A.M. No observations. 

hM-day and afternoon— ' 

12 NOON to 1 P.M. No observations. 

2 P.M. Very active, jump away on approach, feeding (A. T. 34®0). 

3 — 5 p.M. No observations. 

Evening — 

> 6 p.M. No observations. 

7 P.M. Mostly inside bushes, but quite active (A. T. 28*4®C). 

No observations for tlie rest of the evening. 


B. Cold Season,. 

1. Adults — 

Noxb. — O bservatious made in December 1934 and January 1936 in Warden cages. 



Mottling — 

6 — -7 A.M- No’ observations. 

8 A.M. Movements beginning, but rather sluggish (A. T. 21°0.). 

9 A.M. Beginning to be active ; basking (A- T. 21"C.). 

Forenoon — 

10a.m. Fairly active; basking (A. T. 24‘’C.). 

11 A.M. Active and flying about. 

Mid-day and afternoon — 

12 Noon to 6 — ^Active and flying ; copulating. 

(A. T. 25“G. and rising. S.T. 27 “Oi* and rapidly 
rising after mid-day). 

Evening — 

6'p.m1 Beginning to be sluggish (A. T. 24®C., S. T. 2I®C.). 

' 7 p.M. Sitting in corners o'f cage. Inactive (A. T. 22“0. S. T. 

lO'C!)'. 

8 p.m. Inactive (A. T. 21°C.). 

9 p.m. No observations (presumably inactive). 

Night- 

No observations’ (presumably inactive). 

<7. Mitd -Season. 


1. AdvUa — 

' ' t ' c r tf 

Note. — O bservations made in February and March 1035 in field cages. 

Morning— 

- 6-7 A.M. No observation^ (presumably inactive). 

8a\m'. Inactive (A. T. 11 fl’C., S. T. 1'1’’C.).' 

9 A.M. Inside bush, 'showing slight movements ; some basking 
(A. T. 21‘’0., S. T. 21'fl‘’C.). 

Forenoon— 

• IOa'.m. Beginning to be dcUve. 

11 A.M. , Active. 

Mid-day and' aftenioon — 

12 Noon to 4 p.m. Active, feeding, copulating, ovipositing.’ 


6 p.Mr 

Beginning' to, ; 
female was 

Evening— 

6 P.M. 

Sluggish. 

7 P.M. 

Very sluggish. 

8 p.m. 

Inactive, 

0 F.M. 

Inaotive. 
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Night — 

10 p,M. Inactive. (But one female was boring in soil for ovinosi 
tion). (A. T. ig^C. S. T. 18°0.). 


2. Green Hoppers {I — IV Stages). 

Note. — O bservations mado in Soptombor 1036 in tho field. 


Morning — 

6 A.M. No observations. 

7 A.M. Inactive. 

8 a.m. Sitting on bush-tops and baslcing. 

9 A.M. Sitting on bush-tops and basking, some feeding, (A. T. 

21°C.). 


Forenoon — 

10 A.M. Some sitting quietly, others feeding, (A. T. 32°C., S. T. 

38*5“0.). 

11 a.m. Sitting on bush-tops and basking, others moving about 

and feeding (A. T. 32“C., S. T. 36®C.). 

Mid-day and afternoon — 

12 Noon to 5 P.M. As above. 

Evening — 

6 t.M. Moving towards btiah-tops ; a few eating. 

7 P.M. Sitting on bush-tops, some moving inside the bush (A. T. 

24«8“0.,S. T. 26*6‘’C.). 

No observations made for the rest of the evening. 


Note. — -O coosionally, some hoppois Tvero noticed to Iiavo moved from one bush 
to nnotlior, Bomolimoa na far distant as 30 yards away, botwoen forenoon end ovoning. 

From this summary it is evident that in summer locusts begin their 
activity at about 7 a.m. and < by 8 a.m. they are quite active and start 
feedmg ; they remain active until about 8 p.m. In winter, activity begins at 
about 8 a.m. and feedmg starts at about 9-10 a.m. Copulation, oviposition, 
etc., begin about noon or somewhat earlier and may last until 5 P.M.; by 
6 F.M. we locusts become rather sluggish, and at 7 f.m. are inactive in which 
state they remain throughout the night and imtil about 9 A.M. In the 
" Mild season ” the time-relations of the doily rhytlun approach tho winter 
conditions in the early part of February, and summer con&tiona are approxi- 
mated to in the latter part of March and in November. The above 
conclusions apply of course, only to a normal sunny day. As a rule, locusts 
become sluggish in cloudy weather, due to fall of temperature. 

Many further observations, extending tlirough a complete year, are 
needed to enable ono to prepare a table, assigning an approximate range of 
activity for particular parts of tho day during the different seasons of the 
year. 
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SrATBaroNT K-l 


Results of a Biomdrical Analysis, month by month, of a series of loeust speci- 
mens collected mainly from the Pasni-Rehs during 1935. 

A'.i?.— For purposes ot convonlwirp, the tolloutng E/F ratloi will l)e considered to klgnlfy tlio dllforcnt 
Ftuscs 

, 2.05 and below: Solilarta. 

2.00 to 2<16 : Trantiena or IntermeState. 

2.10 and above: Orroaria. 


Stonlb. 

Flaco 

of 

collection. 

t 

Total 

number 

of 

epeefmens 

examined. 

Phase 
of the 
specimen? 

Total 

number 

ot 

each 

phase. 

January ifiS!*, 

Pasnl 

12 

Sol. 

B 




Ink 

Hi 

rcbruaiy 

1936. 

Fasni , 

10 

Sol. . 

H 


■ 

• 

rnt. , 

1 

Mareh 1036- . 

Pasnl . 

■■ 

Sol. . 

5 



mM 

Int. . 

O 

April 1935 , 

Pnsnt . 


Sol. 

3 


Knhnat 

HI 

Int. . 

1 

5tay 1035 , 

IVtsni 
Ormam . 
Kulanrh . 

} * 

Sol. . 

0 




Int. . 

2 

J’uno loss . 
July 1935 . 

Kon-avall" 

able. 

Pasni 

10 

Sol. 

12 

• 



Int. . 

4 


t 


Oreg. . 



Ocmarft . 

1 

Oteg. . 

Jl 

August 1035. 

Pasnl 

21 

Sol. . 

5 


* 


Int, 

10 




Greg. . 

0 


Ormara 

area. 

00 

Sol. 

0 




Int, . 

88 

• 


1 

1 

7 

! 

1 

1 




r./rnntios. 


1.07, 1.09, 2.00, 
2 . 00 , 2 . 01 , 2.02 
2.03, 2.03, 2.01, 
2.01 2 . 01 . 

2.1G. 

l.OB. 2.00, 2.00, 
2.02, 2.01, 2>0t, 
2.05,2.05,2.05. 
2.07. 


l.U.', L.VO, a.U.1, 

2.0^2.05. 

2.00, 2.13. 

2.01,2.05,2.03 . 

2.00 (liyattne wings). 


1.03, 2.00, 2.03, 
2,03, 2.03, 2.05. 

2.07, e.os. 


1.01, 1.0.3, l.DS, 

2.00, 2.01, 2.03, 

2 . 01 , 2 . 01 . 2 . 01 , 

2.01.2.01,2.05, 

2.00, 2.12, 2.13, 

2.16. 

2.10,2.18,2.21 


2 . 20 , 


2 . 01 , 


2.07, 

2.13, 

2.15, 


1 . 01 , 2 . 01 , 

2*03, 2.03. 

2.00, 2,07, 

2 . 00 , 2 . 10 , 

2.1.3, 2.18, 

2.16, 

2 , 10 , 2 . 10 , 2 . 10 , 

2.21,2.22,2,23. 

1.00, l.OO, 1,00, 
1.08, 2.00, 2.02, 
2.02, 2,03, 2.05. 


2 . 00 , 

2.07, 

2,03, 

2 , 0 !), 

2 . 10 , 

2 . 11 , 

2 . 12 , 

2.13, 

2.1*5, 

2 . 11 , 

2.U, 

2.15, 

2.15. 


2.00. 
2.0i , 

2.09 

2.09 

2 . 11 , 

2 , 11 , 

2 . 12 , 

2.13, 

2.13, 

2.14, 

2.14, 

2.15, 

2.16, 


2.07. 

2.08, 
2 . 00 , 
2*09. 
2 . 11 , 
2 . 11 , 
2 12 , 

2.13, 

2 11 , 

2.14, 
2.1.5. 

2.15, 


Itemnrlcs. 


Ifostly adtitaria and 
with traces ol purple 
ill lilnd-nings. 


Veins with traces ot 
purploin Mnd-sTlnRs 
svlilrli are mostly 
3 'eIIow. 


Hind (rings yellow. 

Some with hyaline 
wings. 


Some with brallno 
wliiRs, otiicrs bright 
yellow. 


Collected mostly be- 
tween the 12th and 
isth July. 

An Incursion ol 
locust on a large 
i-enle took ]ilneo 
about the 12th July, 
and the migrants 
were hrgely tmn. 
riens and grrgario. 


Fopnlnllnn composed 
largely of migrants. 


Jtnny of Iho pmoI- 
menit worn either 
pinkish or hod n 
pinkish tinge In tlio 
lilnd.wlngs ; some 
were bright yellow, 
ospeciftlly the males. 

































Total Total 

number Tlie phaio number 

Month. Place of ooUcotion. of oCtho of Tho E/P ratios of nil the. 

specimens specimona. each spectmona evnmined. Iteniiuks. 

oxaniiiicd. phase. 
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' SiAtrafflEBOT? No. L. 


Statement ehowing (he staff entploycA under the Locust Research Entomologist 
to the Imperial Council of Agricultural Research, Karachi, during 1935-36. 


Namo and Designation. 

9 * 

Date of 
appoint- 
ment. 

Brosont pay (on 1st Deo. 
1036). 

Bomarks. 

A. — ^HcADQUAHTCnS. 




1. Hoo Sallib Y. Bamclmndra 
Bao, M.A., F.B.E.8., 

Locust Bcsoarch Ento- 
mologist, Earaclii. 

1.3th Doe. 1030 

Bs. 1,000 pilus Karachi 
Local Allowance 

Bs. 00 per mensem. 

On Foreign 

Sorvnee. 

2, Mr. Abdul Qhani, Hoad 
Clerk. 

llth Jan. 1031 

Bs. 140 plus Karachi 
Local Allowance 

Bs. 12-8 per mensem. 

Do. 

3. Mr. B. L. Mehta, B.A,, 
Second Clerk. 

10th Fob. 103S 

Bs. 60 plus Karachi 
Local Allowance 

Be. 7-8 per mensem. 


4. Mr. H. 6. Sheikh, Third 
Clerk. 

2nd Oct. 1033 

Bs. 30^ plus Kornchi 
Local Allowanco 

Bs. 7-8 per mensem. 


6. Mr. Boshid Almiad, B.Se., 
Biometrical Assistant. 

23rd Aug. 1036 

Bs. 80 plus ICnrachi 
Local Allowance 

Bs. 10 per mensem. 


0. Mr. Chandor Parhash, 
Senior Compiling Assis- 
tant. 

27th April 
1033. 

Bs . 80 plus Kornchi 

Local Allowanco 

Be. 10 per mensem. 


7. Junior Compiling Assis- 
tant. 

Vacant since 
Ist Majr 

1036. 

Bs. 60 plus Knrochi 
Local Allowance 

Bs. 7-8 per mensem. 


8. 2 Draftsmen . 

i 

Fictdmen. 

• « 

Bs. 46 pltts Knrochi 
Local Allowance 

Bs. 7-8 per monsem, 
each. 

s 

t 

1 Bioldmftn on Bs. 31 

i 

• • 

Bs. 31 plus Bst 6 House 
Bent and Knraohi Local 
Allowance. 


1 Fioldman on Bs. 42 in- 
cluding Be. 10 Motor 
Lony Allowance. 

• • 

i 

t 

1 Bs. 42 plus Bs. G House 
Bent and Karach i Local 
\ Allowance. 


\ Peons, 




1 Boon on Bs. 18 plus 
Bs. 0 House Bent, etc., 
per mensem. 

• • 

Bs. 18 plus Be. 0 House 
' Bent and Karachi Local 
Allowance. 

1 

2 Boons on Bs. 17 plus 
Bs. 6 House Bent, oto., 
per mensem, each. 

X 

• « 

Bs. 17 plus Bs. 6 House 
Bent and Karachi Local 
Allowanco, each. 

> 
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Nnmo and Designation. 

Dale of 
appoint- 
ment. 

Present pay (on let Dee. 
1035). 

Remarks. 

B. — SunvEY PAnTY. 




1. Mr. IC<siliodos Bawoin, 
M.So., Locust Research 
Asaistent, Bikaner. 

Post vacant from 1st 
Sept. 1035. 

12th Dec. 1330 

Rs. 304 per mensem 

On long leave 
rz-India 
&om let 

Sept. 1036. 

2. Mr. Dosraj Bhatia, M.Sc., 
Locust Research Assis- 
tant, Banner. 

2nd Jan, 1031 

Rs. 170 per mensem. 


Fieldmen. 




1 Ficldmon on Ra. 32 

• 4 

Be. 32 per mensem, 


4 Ficldmon on Rs. 31 

• » 

Rs. 31 per mensem, each. 


3 ’Fioldmon on Rs. 30 • 

• * 

Rs. 30 per mensem, each. 


Meaaengero. 




8 Messengers on Rs. 12 . 

• • 

Rs. 12 pee mensem, each. 


Peons. 




1 Peon at Bikaner on 
Rs. IG. 

• « 

Rs. 10 per mensem. 


1 Peon ot Banner on 
Rs. 16. 

• • 

Rs. 16 per mensem. 


C.— Pashi, Etc. 




1. Dr. K. R. Karandikar, 
Ph.D., Assistant Locust 
Rcsooich Entomologist, 
Posni, on Rs. 300 per 
mensem. 

18th Oct. 1931 

Rs. 300 per mensem . . 

Resigned from 
0th Sopi. 

1036. 

Dr. M. L. Roonwal, Ph.D. 
Assistant Entomologist, 
on Rs. 200 plus Rs. 60 
Mckran Alloirance. 

6th Nov. 1935 

Rs. 200 plus Rs. 60 
Mekran Allowance 
per mensem. 


2. Syod Mohammed Taqi 
Alisan, M.Sc., Locust 
Research Assistant, 

Posni, on Rs. 135 plus 
Rs. 25 Mokran Allowance. 

28th Mar. 1034 

Rs. 136 plus Rs. 26 
Mokran Allowanco 

per mensem. 


3. Mr. Rdhmatullah Butt, 
IiLSo., Locust Research 
Assistant, Posni. 

12th Deo. 1035 

Rs. 126 plus 26 

Mokran , Allowanco 
per mensem. 


4. Jilr. Abdul Halim, Clerk, 
on Rs. 60 per mensem.’ 

10th Juno 1032 

Rs. 60 per mensem. 
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Name and Designation. 

Dare of 
appoint- 
ment. 

Piesonf pay (on Ist Doc, 
1035). 

Remarks. 

0. — ^Pasni, Etc. — ooe/d. 


1 


Fieldmcn, 




4 Pieldmen on Rs. 42 
(Pasni, Turbaf, Ormarn 
and Gwadar). 

• • 

Rs. 42 per mensem, each. 


4 Eioldmon on Re. 40 at 
Pasni. 

* » 

Rs, 40 per mensem. 


2 Picldmon or. Rs. 20 at 
Pasni (Local). 

• A 

Rs. 20 per mensem. 


Measengrra. 




5 Afessongers on Rs. 12 
(Pa.snt, Tnrbat , Gwadar 
and Onanm). 

• « 

1 

Rs. 12 per mensem. 


Peont. 




3 Peons on Rs. 18 (in- 
cluding Olio for Mcl^n 
Sun'oy work — trans- 
ferrod from A. — ITend- 
quartors). 

• • 

Rs. 18 per mensem, cneh. 

i 

1 


1 Water carrier on Rs. 12 

• « 

Rs. 12 per mensem. 


AMnAon T>AnonAT''nv. 




]. Mr. Rainnatli Batni, 
M.So., Locust Roscoroh 
Assistant on Rs. 126 phta 
Rs, 26 Mokraii Allow anco. 

27th 

1036. 

May Rfc. 126 pltia Us. 26 
Molmm Allow’anco 

per mensem. 


Field men. 




1 Fioldman on Rs. 41 

. . 

Rs, 11 por mensem. 


1 Fioldman on Rs. 40 

• • 

Rs. 40 per mensem. 


1 Fioldman on R*», .32 

• « 

Rs. 32 per mensem. 


Meavngers. 


' 


3 Messengers on Rs. 12 . 

• » 

Rs. 12 per mensem. 


1 Peon on Rs, 18 p 
mensem. 

• • 

Rs. 18 per mensem. 



Y. RAMOBANDEA RAO, 

Tjocuu JicaMTch Entomologist to the Imperial Council of 
^ . Agricultural JSesmroh, Karachi. 

TU ZUt December 1935. 


o 
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Stai’ement No. M. 


Statement shomng the atUxial and probable expenditure of the office of the Locust 
Jtcscarch Bntomologist to the Imperial Gouncil of Agricultural Seseartb,, 
Karachi, for the year J935-3G. 


HiuiRot Sub-irwa*. 

Aclunh 
upto 
3fi>ii-a5 
(for 8 
months). 

PtobnUo 

for 

4 montlio. 

rrohablft 
Total 
Kxprncit' 
tnro for 
lent. 


! Probable. 

hnnctlontjd 

Grants, 

R.vs Ingt. 

1 Additionn' 
riquirc- 
laenla 

A llExixjBAnrrr t. 







I.— Pan. 







1. IMv of Ollircn .... 

8.320 

1,000 


12,000 

... 

050 

S. I'AV of Estalillitliiiirnt . . 

4, £05 

2.015 

0,920 

8,034 

1.714 

• •• 

lX.—A\lotatncrt, f/onorofia, rf'. 



! 




1. ITottiBcEcnt and other ntlomocM 
to — 

1. Oinc6r« 

000 

210 

330 

720 


210 

£ l>tahll<hmcnt . . . 

ci:o 

321 

350 

1,£S0 

330 

ft* 

Tmratuw Mloi'ancf, 







3. Oincirr. .... 

2,0I!j 

1,352 


2.COO 1 

• » 

1,500 

1, E«falilWiincnt . • . 

■104 

330 


1,500 

700 

... 

SujipUf* ffWff 
.%rrf««. 







1. ContloRcnrlc^, etc. . . 

1.05? 

1,133 

a.'sso 

4,000 

1,160 


jp, — OmM-in-avI, fir, ^ 

1 


J 

1 



1. Lcaio nnd Pcoilon ecntrlhutlotu : 
ot Jent italf | 




1 

J 

1 i 



(n) oniccr< . . . . ! 

1,590 

330 

2,«30 1 

2,700 i 

1 

7 

(fi) l^tnMIxhivtnt . . . 

133 

33 

£02 ' 

oos 

310 

... 

flrrnd Totnt 

20,713 

11,700 j 

32,422 

33,002 

i 4,210 

' 2,780 



i 



I 4l,4S0 

Eauty. 






t 

I.—Poy. 






t 

1. Pay of EMaWIshrocnt , 

C,S9S 

2,0S2 

0,570 

10,617 

017 

... 

JT, — Mfiiranerr, ZXonoraria, rle. 


1 


I 



IIoii'C Kent onil other a1Ifl\vauci!!i to 
E^tahUchment . . 

1 

55 

• •• 

SS 

144 

SO 


TravdliOR AUownnec ot E^tahUrb* 
incot . a . . • 

///.— CoMlinjCffciw, Suprlits anS 
Stnitti. 

4,207 

2,733 

7,000 

4,000 


3,000 

ConUneenclce, etc. . . 

2,508 

302 

3,500 < 

3,000 


500 

/r.— Cm«(«-in-nW. 

1 






liO,i\o and Pension contribution of 
lent stair .... 

i 

410 { 


410 

SSI 

424 

• «* 

Grand Total . . 

11,221 

0,31? 

20,538 

16,405 

1,457 

,3,500 






—2.1 

043 
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1 

Probablo. 

Buducl Suh-Hcads. 

Actuals 

1 upto 
30-U-35 
(for 8 
montlis). 

Probable 

for 

A months. 

Probablo 
Total 
Expendl* 
ture for 
year. 

.Sanctioned 

Qranta. 

SavlnRs, 

Additional 

Teqnlre- 

menfs. 

C.— 7’Atxr. 

j 






r.— 


1 

j 





Pny of PsUiblishmont . . < ! 

1(1,002 

.'•,408 

15,500 

1 1,010 

• •• 

1.484 

JI. — Attownnett, Jfontirarh.tle. j 







House Pent nnd other altovxincos to 
Establlslimont . , 

332 

578 

1)10 

000 



Travelling Allownnco to EfltaWUli- 

ment* • • * 0 If 

J 1,741 

2,7B(» 

1 7,r.00 

1,000 

• •• 1 

i 

1 3,600 

IZr, — ConWioftiefrt, .Swpylfet a«A 
Sen irm. 

1 

f 

! 





1 

Condnsencles, etc. . . ' . 

I 2.148 

2,3S2 

1,500 


*•« 

1,500 


17,223 

11.187 

28,110 


• • » 

—0,401 

ronslruetlon of LaboTatory nnd 
Jtesldcnllnl quarters nt Pnsiii . 

• 

i 3,6SJ 

4,410 

8,000 

1 1 

Bs, 0,000 WAS presided for in the 
budacf for 1034-35. 


1 Sum 

msrjfo 





A.— Hoadquarlcrt. . . 

i 


32,122 

80,002 

1,160 


11.— Survey Party 

> 


20,538 

IP.IO.S 

—2,043 


0.— Paent 



28,110 

21,010 

—0,401 


'i'sAl ■ 



1 Pi ,370 1 71,313 

—7,05V 



J. The tr>cppndlturo tindMT * Pay • Inolud^s Also Iboitnv of oflircr nml for Uio month of 

Ttfiircti 103S| paid In April 10 IS. 

2. Tho Incrcwo ot oxppti'Hiuro on arcount of TrovcHInu \llonanpo under tho tlirre dMifons of tJio 
Sclioiiiii Ib duo to (ho follotetnic rca>ion« 

At — f/Po<f7«artfTsi.— I'tnvclIInB Allow anco of olllccr. Tho l.o«wf Jlnwrch nntoinoloitiBt liad to pny 
froiiucnt vlfUft to JMsnl In connection with periodical Inn'oetlon work', m desired hy Iho J^owt Committee. 

Jt, — Si/rte» Partii. — ^Travclllnn Allownnen of Il'dnbllUiinoiit. 'Xl)e etnondUnw includes about Its. 2,000 
on account olTravclllnsAllAwaneo of nt'ilf foe Uo’embnr 1031 to MorchiOSS wliich conld only bo iwld 
curly in April 1 D.IS. Jt fa oM duo to tlin Isrner number of tours undertaken in roBnecllon srltli tijo 
nppoaraneo of locusts In July 1035 In Sind and ibtlpntann. 

O. — Patiii. — Tnavelllnff AUowwnee ot llstiiblfshnient. The expenditure includes nitouf lU. 2iCOO on 
nccount of Tmvclllnf: Ailownnto of Ftalf for IJeeembcr JOSI to Jlnreii 11)3.'>, wbith ■was jwld only In April 103& 
and nlBO to frequent transfeto of tho Ilesesreh Aesletunla from 1‘nsnl to Ainbnph and r«r verea. 


Ys RAMCJiANDRA RAO, 

LocVsi Research Entomoloffisi to i/it Iittpcrial Ooitncil 
of AgricuUvral Research, Karacfii, 

The 21sf December 1935. 
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Statement No. N. 


Budget estimates of Vie Office of (he Locust Research. Jflntomologist to (he Imperial 
Council of Agricultural Research, Karachi, for the year 1936-37, 

A. — WQVAnTERS. 


I.— Pag. 


Us. 


1. Pay of OfBcer (Loousb ICcscarch Eatomolo* 

gist) on Rs. 1,000 per monsem 

2. Poy of Establislimonfe j — 

1 Head cleric on Rs. 140 up to Sth Juno ami 
on Rs. 1 60 from flth June 1936 . . 1,778 

1 Second clerk on Rs. 65 per mensem . 780 

•"1 Third clerk on Rs. 60 per mensem , 600 

1 Typist on Rs. 40 per monsom . . ^ 480 

\ Asa’iMm'i.'En^DmiAo^ilfc on'Ra.^bt) . %^/b 

1 Riomotrlcal Assistant on Rs. 125 . . 1,500 

1 Compiling Assistant on Rs. 84 . . 1,008 

1 Compiling Assistant on Rs. 60 . . 600 

1 Draftsman on Rs. 45 per mensem . . 640 

1 Fioldmnn on Rs. 32 per monsom . , 384 

1 Rieldman on Rs. 33 per mensem . . 300 

1 Lorrj’’ allowaneo to a Pieldman at Rs. 20 240 

1 Peon at Rs. 18 per mensem . . , 210 

2 Peons at Rs, 17 per mensem each . . 408 

*1 Peon on Rs. 17 per monsom . . . 201 


IJ. — Allowances, Honoraria, etc. 

1. House Rent and other Allowances : — 

(o) Officer (I., R. E. Karacld) at Rs. 00 per 
mensem ...... 

(5) Establishment ..... 

2. Travelling Allowance : — 

(0) Officer (L. R. E. Karachi) , 

\b) Esab lishment . . . . . 

III. — Contingencies, clo. 

Contingencies, Supplies and Services 

IV. — Oranls-in-aid, etc. 

Leave and Pension Contributions ; — 

(a) Officer ...... 

(1) ) Establishment 


Rs. 

12,000 


11,634 


720 

1,672 

4,000 

1,600 


4.000 


2,760 

306 


Grand Total for A. — Headguartais , 


38,301 


* Those arc additional posts. 



33.— Scp.vxY Pautv. 
I.—Pay, 
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Ks. 


2,1(10 

1,600 

300 

1,536 

1,110 

1,152 

804 

3R4 


//, — Allowan'tn, Honoraria, cic. 
TrnvolUiig Allowaiico of EstablinlirnMit . 

JIT, — Contiwjenciesi, ttr. 
Condugpnoicy. SHppli(*<» and Smviccff 

Ginnd Total far 33.— Sum>y I’flity 


Pay of EstaWiBlimont : — 

1 Jjorust Ktsoroh Aeaisitimt on Rs. 180 per 
mcnHcm ...... 

1 Locust Ro>senr<'h Assistant on Es. 125 
per mcnsom ..... 

1 Pipldinaii on Rs. 33 per mensem . 

4 Fioldmen on Rs. 32 per monsom cacit 
3 Fieldmon on Rs. 31 per mpnsem cncli 

5 Messengum on Rs. 12 per mensem each . 
*i Observcin on Rs. 18 per mensem each . 

2 Peons on Rs. 10 per mensom each 


Rs. 


9,10S 


6,000 

4.000 

10,108 


C. — Pasni, itc. 


/.— Pof/. 

Pay ol Establishiiiont s — 


1 . Famv — 

1 AsMstnut J?n(ornoIcigirtt on R&. 200 

mensem ...... 3,12(» 

I Locust- Research Assistant on R». 145 . 1,740 

I laituist Roheurch AnsiRtaril oit Rn. 125 . l,50(t 

1 Clerk on Rs. flO per moiiFinn . . 720 

4 Fiokbncii on Rh. 43 per mensem each . 2,001 

3 Ficldrnon on Rs. 4l per mensem cnolt . 1.47(5 

J FioJdnuin on Rs. 40 per mensem . . 48(1 

2 Fiekhnen on Kt., 21 per monsein cnoh. 

(loual) .‘•01 

3 SleBoengers on R«. 12 per jnenroin each . 132 

•1 Fieldinan on Rs. 40 pec mensem (for 

Tmbnt) ...... 480 

*1 Messenger on Rs, 12 per raennem (tor 

Turbnt) ...... 144 

,‘l Peons on Rs. IS per mensem oneh . 04k 

1 Wnlor'enrrier on Rs. 1 2 per mensem . 144 

1 Sw coper on Rs. 20 p«r mensom , . 240 


2, AnilntgU — 

1 Imcitbt Research Assiht ant on lis. 145 . ' 1.740 

1 Fieldrnnn on R«, 42 per monaern . « 604 

1 Fieldmnn on Re. 41 per mennom . . 492 

1 Fiokimnn on Rs. 83 per mensem . . 396 

3 Meflsongem on Rs. 12 per mensem each . 432 

1 Pooii on Rs, 1 8 per mensem . . . 210 


13,(595 


3,780 


These ore additional postSi 


P 


102 


C.— Pasni, etc. — ontd. • E&. _E'. 

II. — Allowances, Honoraria, etc. 

1. Compensatory Local Allowances to the Ho* 

eearch Assistants at Fasni and Ambagh . 1,500 

• 2. Travelling Allowance of Establishment . 6,000 

III. — Contingencies, etc. 

Contingencies, Supplies and Services . . ^,000 

Grand Total for C. — ^Posiii, etc. 28,97? 


Summarj,. 


Main SeTieme — 

A. — ^Headquarters ..... 38,391 

B. — ^Survey Party ..... 19,108 

0. — ^Pasni. etc. ..... 28,972 

Grand Total . . 86,471 


Y. RAMOTTANDEA RAO, 

Locust Beseareh Ento^nologist, Karachi^ 

The 21st December 1936. 
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